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INTRODUCTION 
The present volume is the first of two which are intended as com-
panions and sequel to our Higher Transcendental Functions. Volume I 
of that work contains the Preface and Foreword to the whole series, 
describing the history and the aims of the so-called Bateman Manuscript 
Project. 
A considerable proportion of the tremendous amount of material col-
lected by the late Professor Harry Bateman concerns definite integrals. 
The organization and presentation of this material is a very difficult 
task to which Bateman devoted considerable attention. It is fairly clear 
that the arrangement used in shorter tables of integrals is not very suit-
able for a collection about three times the size of Bierens de Haan, and 
the circumstance that a considerable proportion of these integrals involves 
higher transcendental functions with their manifold and not always highly 
standardized notations, does not make this task easier. Eventually, 
Bateman decided to break up his integral tables into several more or less 
self-contained parts, classifying integrals according to their fields of 
application. A colle ction of inte grals occurring in the theory of axially 
symmetric potentials was prepared, and other similar collections were to 
follow. Clearly such a plan involves a generous amount of duplication 
if the resultin_g tables are to he self-contained, but it also has great 
advantages from the user's point of view. 
In planning our work on definite integrals, we were in the fortunate 
position of being able to restrict its scope. In recent years several excel-
lent tables of integrals of elementary functions appeared, the most easily 
available ones being those by W. Me yer zur Capellen, and by W. Grabner 
and N. Hofreiter. We also learned through the courtesy of the authors that 
a handbook of elliptic integrals by P.F. Byrd and M.D. Friedman is in 
preparation (and will have been published before this volume appears). 
In the assumption that our tables would he used in conjunction with other 
existing tables, we decided to concentrate mostly on integrals involving 
higher transcendental functions. We list no double integrals, and, except 
in the case of inverse transforms no contour integrals. 
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We adopted Bateman's idea of breaking up the tables into several, 
more or less self contained, parts; but we modified his principle of sub-
division. We found that much of our material could be organized in tables 
of integral transforms, and accordingly the present volume, and about one 
half of volume IT of our tables, consists of tables of integral transforms; 
those of our integrals which have not been classified as integral trans-
forms being contained in the second half of volume II. We hope that this 
division will be found useful. Integral transforms have become an exten-
sively used tool, and their practical application depends largely on 
tables of transform pairs. Laplace transforms are almost unique in that 
several up-to-date and thoroughly satisfactory tables of such transforms 
are available. For Fourier transforms there is an excellent collection of 
integrals, but it was compiled in 1931, and newer editions do not include 
additional material. For Hankel and Mellin transforms, and other integral 
transforms, we know of no extensive tables. In addition to the well-
known transforms we give tables of integral transforms whose kernel is a 
Bessel function of the second kind, a modified Bessel function, Struve 
function, and the like, partly because some of these transforms are useful 
in solving certain boundary value problems, or certain integral equations, 
and partly because they afford a convenient classification of integrals. 
Writing integrals as integral transforms helps avoiding one of the 
greatest difficulties of all integral tables. By a change in the variable 
of integration, every definite integral may be written in a number of ways, 
and given such an integral, it is sometimes not at all clear whether one 
should look for it under integrals with an algebraic integrand, under 
trigonometric integrals, or perhaps under infinite integrals involving 
exponential functions. In integral transforms, the variable of integration 
is standardized usually up to a constant factor (and, in the case of 
Mellin transforms, a constant exponent). The advantage thus gained is, 
of course, offset by the circumstance that an integral such as 
might be found under Laplace transforms, Mellin transforms, or Hankel 
transforms. We attempted to cope with this difficulty by repeating many 
of our integrals (especially the more basic ones) under several transforms. 
As in the case of Higher Transcendental Functions, we made only 
limited use of Bateman's notes, supplementing them by the use of prac-
tically all available integral tables, consulting the periodical literature, 
and textbooks, and evaluating some integrals not found in the literature. 
Much of the work on these tables was done by the Research Assistants 
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whose names appear on P• vii. Professor Oberhettinger collected most of 
the integrals which appear in the second half of volume II of our tables, 
and he continued this work after he joined the staff of the American 
University. The vari-typing of such a conglomeration of complicated 
formulas presents very serious difficulties indeed, and we were very 
fortunate in having with us Miss Stampfel for whom difficulties are an 
attraction as well as a challenge. 
ORGANIZATION AND USE OF THE TABLES 
Most of the integrals in this work are arranged in tables of integral 
transforms. The present volume contains Fourier, Laplace, and Mellin 
transforms and their inversions. Further transforms will be given in volume 
II which will also contain, under the heading Integrals of higher trans-
cendental functions, a number of integrals which are not found in the 
transform tables. The transform tables themselves include integrals whose 
integrands are elementary functions. 
For each of the integral transforms we have adopted a standard form; 
a list of the standard forms of Fourier, Laplace, and Mellin transforms is 
given on P• xv, and a corresponding list will appear in volume II. In order 
to find the value of a definite integral, one has to transform it to one of 
these standard forms, and then look in the corresponding table. In many 
cases an integral may be subsumed under several standard forms. In the 
case of important or simple integrals we give the result in several or all 
tables, in the case of more complicated, or infrequently used, integrals, 
in the first table into which it fits. For instance, if an integral may be 
written either as a Fourier or as a Laplace transform, than it is either 
repeated in both tables , or else more likely to be found in the Fourier 
transform tables. An exception is made in the case of integrals which 
appear more "naturally" as Laplace transforms and may be listed accord-
ingly • Integrals involving higher transcendental functions which are not 
contained in one of the integral transform tables may be found in the 
second haH of volume II. This is true not only of integra ls which cannot 
be written as integral transforms, but also of integrals which, for one 
reason or another, were not included in the table of the appropriate 
integral transforms. 
From the integrals given in the tables, a further large number of 
integrals may be derived by a number of devices. One of the most fruitful 
of these is specializing parameters. Thus, by specializing parameters 
in an integral involving confluent hypergeometric functions, one may 
derive integrals with Bessel functions, Laguerre polynomials, parabolic 
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cylinder functions, and many other functions. We hope to give an exten-
sive list of special cases of higher transcendental functions in an 
Appendix to volume II of this work; alternatively, Higher Transcendental 
Functions, or some similar work on special functions, may be consulted. 
We mention in particular that the G-function introduced by C.S. Meijer 
includes all functions of hypergeometric type. We have given several 
integrals involving this function, and a list of some of its special cases 
(mostly those involving Bessel functions and related functions, and 
confluent hypergeometric functions) is given on P• 374ff. of this volume. 
Other devices are: differentiation or integration with respect to parameters 
contained in the integral, integration by parts, substitution of integral 
representations for one or the other function contained in the integral, 
and, in the case of integral transforms, use of an inversion formula. In 
the case of some of the integral transforms there are additional devices 
listed in the brief description, and in the collection of "general formulas", 
which are given for each of the transforms. 
Conditions of validity are stated for each entry. These are usually 
not the most general ones. In particular, it may happen that for some 
special values of, or under additional condition on, sO'me of the parameters 
the domain of convergence is considerably larger' than the one stated. 
Again, in the case of Fourier and Hankel transforms we take the variable 
y to be real, although many of the integrals converge also for some 
complex values of y. Generally speaking, we expect the user of these 
tables to he sufficiently familiar with the functions he encounters to be 
able to determine the region of convergence in each case. 
Each transform has a chapter to itself. In the tables of transforms, 
the entries are arranged in tabular form, and the standard form is repeated 
at the head of every page. In e a ch chapter we first list general formulas 
valid for the transform involved (usually without giving conditions of 
validity), and then transform pairs arranged according to the entries in 
the left column. First come elementary functions, proceeding from 
rational functions to algebraic functions, functions containing powers 
with arbitrary (not necessarily rational) indices, exponential functions, 
logarithms, trigonometric, inverse trigonometric, hyperbolic, and inverse 
hyperbolic functions. Higher transcendental functions follow, the order 
being: orthogonal polynomials, the gamma function and related functions, 
Legendre functions, Bessel functions and related functions, parabolic 
cylinder functions, hypergeometric functions and their generalizations, 
elliptic functions, and miscellaneous other functions. Each chapter is 
subdivided in an appropriate number of sections, the number of these 
sections and their grouping being different in different chapters. Composite 
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functions are classified according to the "highest" function occurring 
in them, so that log (e"' - 1) would be found under logarithms. In some 
cases there is a degree of ambiguity, for instance in the case of 
(
x + ia) f.... ~x- ia~ f.... 
. + . =2cos[2Atan- 1 (a/x)] 
x- £a x +£a 
which may be found in one form or another under powers with arbitrary 
index or under inverse trigonometric functions. Since we could not devise 
a thoroughly systematic and foolproof arrangement, we did not attempt to 
be very systematic, and hope that a person using these tables frequently 
will soon find his way in the maze. 
The notation adopted for the special functions in these tables is by 
and large the same as that used in our Higher Transcendental Functions, 
although a few deviations occur. The most important of these are the 
notations for error functions, Hermite polynomials, and confluent hyper-
geometric functions. A complete list of the notations used throughout 
this volume is given on P• 367 ff., and an index to this list on P• 389 ff. 
In the case of more complicated results we sometimes avoid repetition 
by giving cross-references to other parts of the tables. In giving refer-
ences to specific entries, the section number is followed by the number 
of the equation; thus 3.2 (5) refers to entry (5) in section 3.2. Occas-
ionally when a result seemed too complicated to be given in full, we 
refer to a book or paper where the result may be found. Similarly, we 
occasionally refer to sources for additional integrals, not contained in 
these tables. Apart from cr.oss-references, each chapter may be used 
independently of the others, although in the case of Fourier transforms, 
sine, cosine, and exponential transforms, and in the case of Laplace and 
Mellin transforms, tables of direct and inverse transforms, complement 
each other to some extent. The various connections between the trans-
forms tabulated in this work may be used, and such possibilities are 
pointed out in the descriptions preceding the tables of tra nsforms. 
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STANDARD FORMS 
Fourier sine transform 
J:' f(x) sin (xy) dx• 
0 
Fourier cosine transform 
Joo f(x) cos (xy) dx. 
0 
Exponential Fourier transform 
Laplace transform 
Inverse Laplace transform 
-
l-je+ioo 
2 TTi c- ioo 
g(p) ePtdp. 
Mellin transform 
Inverse Mellin transform 
~ g(s)x-• ds. f c+ioo 2m c-ioo 
XV 
ERRATA 
TABLES OF INTEGRAL TRANSFORMS, VOL. I. 
P. 56, equation (42): On the right-hand side read H (2 1" instead of H (2 1 • 
v- ,l v 
P. 57, equation (48): On the left-hand side read (x 2 - a 2 )X instead of 
(x2-a2). 
P. 59, equations (68) and (69): Insert factor 2 on the right-hand side. 
P. 84, equation (14): On the right-hand side read a 11 instead of b 11• 
P. 122, equation (I): Read- 1 instead of --1. 
P. 153, equation (30): The right-hand side should read 
0~77)X lcos('~p 2) [y,- C (!l.ip 2)]+ sin(!4p 2 ) [t;,- 5 (!!.ip 2)]! 
P. 158, equation (64): The right-hand side should read 
U~rr)y, lcos(~4p 2 ) [y,- 5 (\-.;p 2 )]- sin (~~p 2 ) [};- C (~p 2)]1 
P. 278, equation (20): On the right-hand side read Y, instead of-~~. 
P. 319, equation (18): Read exp(~)instead of e-2a-l. 
1a 
He p > 0. 
He p > 0. 
P. 320, equation (25): On the right-hand side, change 
second 
1
F
1 
• 
into + in front of the 
P. 321, equation (37): Head exp (
4
: ) instead of 
-I 
-2a 
e 
P. 332, equation (36): Insert factor r ( 1- s) on the right-hand side. 
P. 333, equation (41): On the right-hand side read 2s-J instead of 2•-2 • 
P. 338, equation (IS), line 3: Head 
0 1<x<oo 
instead of 1<x<oo. 
P. 367, line 7 up:. Read J b instead of Jb . 
c+E c-€ 
P. 378, line 7: Read k = Y, + 2b- 2a for k = Y, + 2b - 2c. 
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FOURIER TRANSFORMS 
1 
We distinguish between Fourier cosine transforms 
gclf(x); rl = .r; f(x) cos (xy) dx. 
Fourier sine transforms 
g lf(x); rl = f 00f(x) sin (xy) dx. 
• 0 
and exponential (or complex) Fourier transforms 
g lf(x); rl = Joo f(x) e-U.y dx. e -oo 
'In the first two we assume y to be positive. in the last y is real. For the 
sake of convenience we omitted a factor (2/ 1T )~ in the definition of the 
cosine and sine transforms. and a factor (217')-~ in the definition of the 
exponential transform. This omission makes the general formulas. notably 
the inversion formulas. unsymmetrical. but it simplifies somewhat many 
of the transform pairs. 
The principal works describing the theory and application of Fourier 
transforms are listed on P• 5. The most extensive published list of Fourier 
transforms is Campbell and Foster (1948). Fourier transforms are closely 
connected with Laplace transforms and Mellin transforms. and references 
given for these may be consulted. In addition. many textbooks and works 
of reference contain material on Fourier transforms. 
From the transform pairs given in chapters I to III additional transform 
pairs may be obtained by means of the general formulas (rules) given· in 
sections 1.1. 2.1. 3 .1. or using some of the methods mentioned in the 
introduction to this volume. Furthermore. Fourier transforms are connected 
with each other. and with Laplace. Mellin. and Hankel transforms. as 
described in the formulas given below. and these connections may be 
used to evaluate further Fourier transforms as combinations of those in 
the tables, or by means of the tables of Laplace, Mellin, and Hankel 
transforms given in chapters IV, VI, and VIII. 
3 
4 INTEGRAL TRAASFORMS 
iS lf(x);yl= Joof(x)dx-riS lfoof(t)dt;yl 
e o 6 "' 
= ~iS e lf(ixj); rl 
""" ~ .(! lf(x); iyl + ~ .(! lf(x); -iyl 
= ~~lf(!logx!}; iyl 
= (~rr)~ ~-~ lf(x); rl 
iS lf(x ); yl = r iS lfoo f(t) dt; rl 
' e :J: 
= ~i ZSelsgnx f<lxl·); rl 
= ~i ~lf(x); iyl- ~i .(!l{(x); -iyl 
= ~ i 91! lsgn (log x) f(llog xi); -iyl 
= (~rr)~ 52~ lf(x); rl 
ZSelf(x); rl = ZSelf(x) + t<-x); rl- i ZS,lf(x)- f(-x); rl 
= .(!lf(x); iyl + ~lf(-x); -iyl 
= !D!If(log x); -iyl 
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CHAPTER I 
FOURIER COSINE TRANSFORMS 
1.1. General formulas 
f(x) g (y) "' foco f (x) cos (%y) dx y>O 
(1) g (x) ~ 7T f(y) 
(2) f (ax) a>O a-1 g (a-1 y) 
(3) f (ax )cos (bx) a, b > 0 2~[g(y:b)+g(y:b)] 
(4) [(ax) sin (bx) a, b >0 1 <>0 ~+b~ - f f(x) sin -- x x 2a o a 
1 ~-b v 
-- Jcof(x)sin -- x dx 
2a o a 
(5) X 2n f(x) (-l)n d2n g (y) dy2n 
.X2n+l f(.x) 
d2n+l J co f (x) sin (.xy )dx (6) (-l}n dy2n+1 0 
1.2. Algebraic functions 
(l) 1 0 <x <a y-1 sin (ay) 
0 a <x <co 
(2) X 0 < x < 1 y- 2 (2cosy-1-cos2y) 
2-x l < x < 2 
0 2 < x < co 
7 
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Algebraic functions (cont 'd) 
f(x) g(y) = fooo f(x) cos (xy)dx y>O 
(3) 0 O < x < a - Ci {ay) 
1/x a < x < oo 
(4) X-~ 7T~ (2y) -~ 
{5) X-:~ 0 < x < l (27T)~ y-~ c (y) 
0 l < x < oo 
{6) 0 0 < x < l (27T)l( y-~ [~ - C(y)] 
X-~ l < x < oo 
(7) (a+ x)-1 larg al < 7T - si(ay)sin (ay)-Ci (ay)cos (ay) 
(8) (a- x)-1 a>O cos (ay) Ci (ay) 
+ sin (ay) [~ 7T + Si (ay)] 
The integral is a Cauchy 
Principal Value 
{9) (x +a)-~ largal < 7T "~ (2y)-~ [cos(ay) +sin (ay) 
-2C (ay) cos(ay) -2S(ay)sin(ay) 
{lO) 0 0 < x < a 7T~ (2y) -l( [cos (ay) - sin (ay)] 
(x -a)-~ a < x < oo 
(ll (x z + az)-1 Re a > O ~ 7T a - 1 e - ay 
(12 x (xz + a2)-1 a > O -~[e- 111 Ei(ay) + e 111 Ei (-ay)] 
(13 {3 {3 7T cos (ay) e -f3y + {32 + (a-x)z {32 + (a+x)2 
IImal < Re {3 
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Algebraic fmctioos (coot'd) 
f(.x) g(y) = f
0
00 
f(x)cos (xy)d.x y>O 
(14) a+x a-x 1T e -{3y sin(ay) + 
132+(a+x)2 132+(a-x)2 
llmal < Re l3 
(15) (a2- x2)-' a >0 ~ 1T a_, sin (ay) 
The integral is a Cauchy 
Principal Value 
(16) " (a 2 - x 2) _, a>O cos (ay) Ci (ay) +sin (ay) Si (ay) 
The· integral is a Cauchy 
Principal Value 
(17) (.x 2 + a2)-~ Rea> 0 K 0 (ay) 
(18) [(a2 +x 2)(13 2 +x 2)] _, ~ 17(13-1 e-f3y_a-1 e -a.Y)(a2 -13 2)-1 
Rea> 0, Re 13 > 0 
(19) (x 4 +a4)- 1 largal < TT/4 ~17 a-3 exp(-2-~ ay) 
x sin(TT/4+2-~ ay) 
(20) [x" + 2a2 x 2 cos(20)+a "r' ~ 1T a-3 e-ay case 
a> 0, -~17 < 0<~17 x sin (0+ ay sin 0) esc (2 0) 
(21) x 2 [.x 4 + 2a 2x 2 cos(2 O)+a"r' ~ 1T a-t CSC (20)e -ay COB (J 
a >0, -~ 1T < 0 < ~ 1T x sin(O-aysin 0) 
(22) x-~ (x 2 +a 2)-~ a>O (~TTy)~ !_'A (~ay)K'A (~ay) 
(23) .x -~(a 2_" 2)-~ 0 <x <a 2-3/2 173/2 y 1/2 [J -114 (~ ay)] z 
0 a<x<oo 
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Algebraic functions (cont•d) 
f(x) g (y) = fooo f (x )cos (xy)dx y > O 
(24) 0 0 <x < a _ 2 -312 173/2y 112 J (~ay) 
-11<4 2 
x-~ (x 2 -a2)-~ a < x < oo x Y _11_. (~ ay) 
(25) (a 2+ x 2) -~ [(a2 + x 2)~ + a]~ (2y/rr)-~ e - ay 
Re a > O 
(26) x~ ( R +R )~ b -~ K 0 (ay)cos (by) 1-- 2 I 
Rl R2 R2-RI 
R 1= [a 2 + (b -x) 2]~ 
R = [a 2 + (b +x) 2]~ 2 
a > O 
(27) x -1/2 (x2 +a 2) -112 2-~ a-2 sinh(~ ay) K 1 (~ay) 
x [x + (x 2+ a2) l/2r3/2 
Rea > 0 
(28) x2a (x2 + z)_"_1 (-l)•+n~7T~ n - 1 
n + 1 > m 2! o. largzl < 1T d" ~ x - (z•-~ e-rz ) 
dz" 
• -1 
(29) X 2n + 1 > m > 0 0 m even 
x 2n + a2n 
1T e -ay sin [ (2k-l )7T /(2n)) f 
2na2n-a k= I 
. [(2k-l)mrr (2k-l)l 
xsm +aycos 
2n 2n 
m odd 
1.3. Powers with arbitrary index 
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Arbitrary powers (cont'd) 
f(x) g (y) = leo f (x) cos (xy )dx 
0 
y > O 
(2) xv-1 0 <x < 1 (2v)-1 [ 1 F1 (v; v+ 1; iy) 
0 1<x<co + 1F 1(v; v+1;-iy)] 
Re v > 0 
(3) (l- x)v 0<x<1 Yziy -v-I [e i<~ v.r- yl y(v+ 1,-iy) 
0 1<x < oo 
+ e-il~v77-yly(v+1 , iy)] 
Rev > -1 
(4) xY(l-x)Y 0<x<1 TT ~ r (v+ 1) (2y) -v-~ 
0 1<x<oo x cosy Jv+'h. (y) 
Rev>-1 
(5) x v-1 (l _ x)J.I.-1 0 <X< 1 YzB (v, p.) [ 1 F, (v; v+p. ; iy) 
0 1<x<oo + 1 F1 (v; v+p. ;-iy)] 
Rev> 0, Rep.> 0 
(6) xY(l + x2)-l Yz TT coshycsc[Yzrr(v + 1)] 
-1 <Rev < 2 + Yzr (v+ 1) cos [Yz rr(v+ 1)] 
x [e-y-iv71y(-v, -y) 
'-e>'y(-v,y)] 
(7) (x 2 + az) -v-'h. (Yzy/a)vrr~ [r(v+%)]-1 K)ay) 
Rea > 0, Rev>-% 
(8) (a 2 -x Z)v-'h. 0 <x <a 2v-1 r(v+%)rr'h. avy-vJ (ay) y 
0 a<x < oo 
Rev>-% 
(9) 0 O<x<a - 2 -v-1 TT 'h. y y a -y r (Yz -v) Y y (ay) 
(xz _ az)-v-'h. a<x < co 
IRe vi < % 
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Arbitrary powers (cont'd) 
f(x) g(y) = Joo f(x)cos (xy)dx 
0 y>O 
(lO) x (a 2 - x 2)1'-~ 0 < x <a -a v+ly-v 5 v , v +l (ay) 
0 a < x<oo =~ (v+ ~ aZV+I - 2v-l 11 ~ av+1 y-v 
Rev > -~ X r(v+~) Hv+l (ay) 
(ll) 0 O < x<a 2 -v-I IT~ a -v+l r (~- v) y V Jv-1 (ay) 
x (x 2 - a 2) -v-~ a < x < oo 
0 < Rev <~ 
(12) 0 0 < x < 2a -~IT~ r(~-v)(2a)-y yV 
(x 2 - 2ax) -v-~ 2a < x < oo x [Jv(ay) sin(ay) + Yv(ay) cos(ay )] 
IRe vi<~ 
(13) (x 2 + 2ax)-v-~ IRe vi<~ -yva-v1T~ 2-v-1 r(~-v) 
x [Y v(ay)cos(ay)-Jjay)sin(ay}) 
(14) (2ax - x 2) v-~ 0 < x < 2a IT~ r(v+ ~}(2 a)Yy-v Jy (ay) COS (ay) 
0 2a <x< oo 
Rev > -~ 
(15) (a2+x 2) -~ [x + (a2 +x2) ~rv esc (V1T)1Ta-"[ ~JJ.,{iay)+~Jv(-iay) 
Rea > 0, Re v > --J. - _z(ay) cos(~ 11v)] 
(l6) x-~(a2+x2)-~ a v 2-~ (1Ty) ~ I_,__-~ v<~ ay) 
x [(a2 +x 2)~ +xl" 
x K_,__ +~ )~ ay) 
Rea > 0, Rev < 3/ 2 
(17) x-~(a2 +x 2)-~ a"2-~ (1Ty)~ I_'-'+~ v(~ ay) 
x [(a 2 +x 2)~-x]" 
x K-!4-~v(~ay) 
Re a > 0, Rev > -3/2 
(18) x -v-~ (x2 + a2) -~ a-1 (2y)-~ ro~ - ~ v) 
x[a+(x 2 +a2)~Jv x W ~ v. - '4 (ay) M -~ v.-'4 (ay) 
Rea > 0, Rev <~ 
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Arbitrary powers (cont'd) 
f(x) jg (y) = ~"" f(x}cos (xy}dx y>O 
(19) [(a+i x) -v + (a-ix) -v:~ IT(r(v)rl yv-t e - a.y 
Rea > 0, Re v > 0 
(20) x 2n [(a + ix) - v +(a-ix) -ll] (-1)n "[r(v)r' (2n)l e-a.., 
0 ~ 2n < Re v, Rea >0 
v-1 - 2n L v-1 -2n ( ) 
X Y 2n ay 
(21) x 2n-1 [(a-ix)-Y-(a+ix)-ll] (-1)n 1T i[f'(v)]-1 (2n -1)! e-a.y 
2 ~ 2n < Re v + 1 x Yv-2n L v-2n(ay) 2n-1 
Rea > 0 
(22) (a2+x2)-~ {[(a2+x2)~ +x]v 2 av Kv(ay) cos(~ lilT) 
+ [(a2 +x 2) ~ - x] vi 
Rea > 0, 1Revl < 1 
(23) I [x+a +(x 2 + 2ax)~] v ITa V[Jv (ay}sin (ay -~ lTV) 
+ [x +a-(x 2+ 2ax) ~)vl - Y v (ay) cos (ay-~ 1TV)] 
x (x 2 +2ax)-~ 
IRe vi < l 
(24) (a 2 -x 2) -~ l[x + i (a 2 -x 2) ~] v ~ TTavsec (~ ITli)[J v (ay)+J_v(ay}] 
+ [x-i(a2 -x2)~]vl 
D<x < a 
0 a <x<oo 
IRe vi < 1 
(25) 0 0 < x < a -77aY[Y v(ay) cos(~1TV) 
(x2-a 2) -·~I [x +(x 2 -a 2) ~ )v + Jv (ay) sin (~TTv)] 
+[x -(x 2 -a 2)~)Vl 
a<x < oo 
IRe vi < 1 
(26) 0 0 < x < a -~ TTe~ 1Ty)~ a V[J_l( +~y (~ ay) 
x -~ (x 2 -a 2)-lq [x +(x 2_a 2) ~ • xY_l(-~v (~ay) 
+ [x-(x2 - a 2)~)Y I +J_l( -~ v(~ay) Y -l( +~ J~ ay)) 
a < x < oo 
Rev < 3/2 
14 
(27) 
(28) 
29) 
(30) 
(l) 
(2) 
(3) 
(4) 
(5) 
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Arbitrary powers (coot'd) 
f(x) g (y) =Joe f(x) cos (xy)dx 0 y>O 
(4b 2 x-x 3)-~ (4b)2)11T3/2y 1/2 2-112Jil-~ (by) 
X I [ (2 b +X) ~ + i (2 b -X) ~]" )I 
x J -v-~ (by) +[(2b+x)~-i (2b-x)~]411 } 
0 < x < 2b 
0 2b<x<oo 
x2Jt (-1} • a -v1T ~ d2• 
(x 2+ a 2) v+~ Rea> 0 2 11 f' (v+ ~) dy 2Jt [y 11 Kv (ay)] O~m < Re v+~ 
xll(x2+a2)-J.L-I Rea > 0 ~av-2J.L-t [B(~ + ~ v, /l-~ v+ ~) 
-l < Rev <2 Re/l+2 x 1F2 [~(v+l); ~(v+l)-/1. ~; ~a2y 2] +rr ~ z-2J.I.+v-2[f'(/l-~v)r' 
xy 2J.L-v+t f' (~v-1£-~) 
x 1F2{1£+l-v/ 2, IL-v/ 2+3/ 2; a 2y 2/ 4) 
xJ.L(l-x 2) "- O < x<l see tmder Hankel-transforms 
0 l < x < "" 
1.4. Exponential functions 
For other integrals with exponential functions see table of Laplace 
transforms 
e -az Rea > 0 a(a2+y2)-' 
x-t (e-.Bx_ e -ax) Rea, Ref3>0 ~log a 2 2 ( 2+y27 
f3 +r 
X~ e - ax Rea >0 rr ~/2 (a 2+ y2)-l{cos[3/2 tan-1(y/ a)] 
X-~ e - ax Rea > 0 IT~ 2-~ (a 2+y 2)-~ [(a 2+y 2)~+a]~ 
( )n+t a X n e -a.z Rea > 0 
"' 
· a2+y2 
X ~ (-1)• 2._ (n+l)~ y· 0~2a <n+t 2m a I 
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Exponential functions (cmt'd) 
fU;) g(y)= Joe f(x)cos (xy)dx y>O 
0 
(6) x n-~ e - a. .. Rea> 0 (-1)"rr~2-~ y 
d" 
x -I (a2+y2)-~[(a2+y2)lLar~l 
da" 
(7) x v-t e -a. .. r (vHa 2+y2)-~ 11cos Lvtan _, <rl a)] 
Rea> 0, Re ·v> 0 
(8) x (ea. .. _l)-t Rea> 0 %y-2- % rr 2 a-2 [csch (rra-1 y)]2 
(9) (e .. -l)-1-x-1 logy- %[~P(iy)+~P(-iy)] 
(10) e-a. .. (1- e - .B .. ) v-t Rea> 0 1 [ ~ a-iy) ~ a+iy) J 
- B v, - +B v,--
Re {3 '> 0, Rev > 0 2(3 {3 {3 
(11) e -ax2 Rea ·> 0 %rr~ a-~ e-r2/(4a.) 
(12) x -~ e -ax 2 Re a '> 0 rry ~ ( y 2 ~ E y 2 ) 
--exl' --- I --(8a)~ Ha -J( 8a 
(13) 2 2 X 2rt e-a. X largal < rr/4 (-1) "rr ~ 2-n-t a -2n-t e -r 2/(8a.2) 
xD2,. (2-~y/a) 
= (-1)"rr~ 2-n-t a-211-t e-r2/(4a.2) 
X He 2,. ( 2 -~ y /a) 
(14) x v e -ax 2 % a-lW +vlr(%+%v) 
Rea> 0, Rev> -1 x 1 ~ [%+%v;%;-y 2/ (4a)] 
2 2 (15) ({3 2+x 2) -t e -ax ~ rr{3 -t e a..B [e -.By Erfc(a~ {3 -%a -~y) 
Re a'>O, Re {3 > 0 +e .8YErfc(a~f3+ %a-~y)] 
(16) e -ax - {3x 2 Re {3 > 0 ~ rr ~/3 -~!e l(,B-'(a.- i-"2Erfc[%~(a-iy)] 
_, . 2 +e~.B (a.hy) Erfc[%{3 -~(a+iy)]l 
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Exponential functions (cont'd) 
f(x) g(y) = J; f(x)cos(xy)dx y>O 
(17) xe -o.s-f3z 2 Re {3 > 0 
-1 2 2-3 y, (3-312 ( • ) ';(/3 (o.- iy) 
- rr a-Ly e 
x Erfc [Yz {3-y, (a-iy)] 
-1 2 
- 2-3 77 y, {3-312(a+iy)e 'A.B Co.+iyl 
x Erfc [Yz{3-y, (a+iy)] + Yz (3- 1 
(lB) v-1 -o.s-{3x 2 x e Yz r (v)(2 {3) -y, v e (0.2 -y2)/!e/3) 
R e (3 > 0, Rev> 0 x l e -o.yi/!4,13 > D _11 [(a-iy)/(2 {3) Y.] 
+ e a.yi/!4,13> D _)(a+iy)/(2 {3) Y.]} 
(19) x-Y.e-a.fz Rea > 0 rry, (2y)-Y. e -C2 o.yly, [cos(2ay) Y. 
-sin(2ay)'h] 
(20) x- 3/2 e -o. /s Rea > 0 77y, a-Y,e -C2o.yly, cos(2ay)Y. 
(21) -v-1 -i 1!-4>: l 2va-vyY.IJ[ei'1Tli/4K (aei7TI4yY.) x e 
jargaj < ~ 77, v Rev > -1 + e -i7Tv/4K (ae-i7T/4y'h) 
)J 
(22) x-'h e-o.s-{3/z 77 Y. (y 2 + a 2)-Y, e - c2,13'h u > 
Re a > 0, Re {3 > 0 x [u cos (2{3y, v )- v sin (2{3 y, v)] 
u = 2-y, [(y 2 + a 2) y, +a] y, 
v = 2-y, [(y 2 + a 2) y,-a]Y. 
(23) x -3/2 e -o.z-{3/:r 77y, (3-'h e - 2,13y, u cos (2 {3y, v) 
Rea> 0, Re {3 > 0 u = 2- 'h [(y 2 + a 2) 'h + a]'h 
v = 2-Y. [(y 2 +a2) y, - a] 'h 
(24) -" -a.:ry, x e Rea > 0 77ay, [ ( a
2
) ( a
2 77 ) 
2yy, J'A By sin Br +B 
- y (a 2) cos (a 2 + TT)] 
'A By By 8 
(25) - Y, -a.:r-Y, x e Rea > C 77y, (2y)-'h [cos(2ayy,) -sin(2ayY. ) ] 
(26) exp [- {3 (x 2 +a 2) Y.] a{3(y2+{32)-Y. Kl [a(l +f32)'h] 
Rea> 0, Re {3 > 0 
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Exponential functions (cont'd) 
f(x) g (y ) = f
0
00 f(x) cos (xy) dx y > O 
(27) (x2 + a2)-~<lxp[-tHx2+a2)~] Ko[a({32 + y2)~] 
Rea > 0, Re {3 > 0 
(28) x-~ ({32 + x2)-~ (7Ty)~ 2-~ I_'A I~ {3 [(a 2 +y 2)~ -a]l 
x exp [-a ({3 2 + x 2) ~] X K'A 1~{3 [(a 2 +y 2)~ +a]l 
Rea > 0, Re {3 > 0 
(29) x [({32+x2)~ -{3r~ ({32+x2)-~ 7T~ 2-~ [a+(a2+y2)~] ~ (a2+y2)-~ 
x exp[-a({3 2 + x 2)~] x exp[- {3 (a 2 +y 2) ~] 
Rea > 0, Re {3 > 0 
(30) (e 2 nx ~ - 1) -1 see Ramanujan, Srinivasa, 1915; 
Mess. Math. (44), P• 75-85 
1.5. Logarithmic functions 
(l) log x 0 <x < 1 -y - 1 Si (y) 
0 1 < x <oo 
(2) X-~ log X -(2y/7T)-~ [log(4y) + C + 77/2] 
(3) (x2 + a2)-1 log({3x) ~ 1ra - 1 [2e - ay log (a{3) 
Rea > .0 + e ay Ei(-ay)- e-a y Ei(ay)] 
(4) (x 2 - a 2)-1 log x a > O ~7Ta-1 lsin(ay)[ci(ay)-loga] 
- cos(ay) [si(ay)- ~ 7T]l 
The integral is a Cauchy Principal 
Value 
(5) xv- 1 log x r (v) y - v COS(~ V7T)[ f/J ( v) 
0 < Rev < 1 - ~ 7T tan(~ vrr)- log y] 
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Logarithmic functions (cont'd) 
f(x) g (y) = fo 00 f (x) cos (xy) dx r >0 
(6) e -az log x Rea> 0 -(y 2 + a 2)-1 [aC + ~a log(y 2 + a 2) 
+ r tan-1 (y/a)] 
7) x v-I e -ca log x l[ljl( v) -log (a 2 +y 2) ~] 
Rev> 0, Rea> 0 x cos [v tan_, (y/ a)] 
- tan_, (y/ a) sin [v tan_, (y/ a) ]I 
X r(v) (a 2 + y 2)-~V 
8) x _, log(l + x) ~l[ci (y)]2 + [si (y)]21 
9) Ia+ xl log--
a-x 
a>O 2y _, [si (ay) cos (ay )+ ci (ay) sin (ay)] 
10) log (1 + a 2/x 2 ) Rea> 0 "Y-1 (l-e-a>} 
11) G+x )2 x _, log ----=-;- a>O -277si(ay) 
12) (a2+x2) (e - j3y - e -ay) -1 log 11Y f32+x2 
Rea> 0, Re f3 > 0 
kl3) log (l + e -a .. ) Rea > 0 ~ay-2 - ~11y- 1 csch(77a-1y) 
14) log (1 - e -ax) Rea> 0 ~ay-2 - ~77y- 1 ctnh (77a-1y) 
1.6. Trigonometric functions of argument kx 
(1) x _, sin (ax) a > O 77/2 y<a 
77/4 y=a 
0 y > a 
1.6 FOURIER COSINE TRANSFORMS 19 
Trigonometric functions of k" (cont'd) 
f(x) g (y) = Joo f (x) cos (xy) dx y>O 
0 
2) x 11- 1 sin(ax) (y + a)-v -lr- al-v sgn(y- a) 1T 
a > 0, IRe vi< 1 
4 r(l- v) COS(~vTT) 
(3) x (x 2 + f3 2) - 1 sin (ax) ~ 1Te -a,B cosh ({3 r) y<a 
a > 0, Re f3 > 0 - ~ 1re -,By sinh (a {3) y>a 
(4) x - 1 (x 2 + f3 2) - 1 sin (ax) - ~ 1T {3-2 e -a,B cosh (f3y) + ~ 1T {3-2 
a > 0, Re f3 > 0 r < a 
~TT {3-2 e-,By sinh(af3) y>a 
(5) x-1 (1- 2a cos x + a 2)-1 sinx ~ TT(l-a)- 1 a[,] 
0 <a< 1 r 1: o, 1, 2, ••• , 
~TT(l-a)- 1 a[y] + ~ 1T a[,] -1 
r = o, 1, 2, ••• , 
(6) e -,Bz sin (ax) 
~(a+y) ~(a-y) 
+ f32+(a+y)2 f3 2+ (a-y)2 
a > 0, Re f3 > 0 
(7) x-1 e -z sinx ~ tan - 1 (2/y 2) 
(8) x - 2 sin 2 (ax) a > O ~ TT(a- ~r) r < 2a 
0 2a <r 
(9) x-2 sin 3 (ax) a > O 2-3 (y + 3a) log(y + 3a) 
+2-3 (y-3 a)log lr-3al 
-2-3 (y +a) log(y+a) 
-2-3 (y-a) loglr-al 
(10) x - 3 sin 3 (ax) a>O (TT/8) (3a 2-r 2) 0 <r < a 
&/4)y2 y=a 
Ctr/ 16)(3a- y) 2 a <r < 3a 
0 3a<y<oo 
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'fiigonome1ric functions of kx (cont'd) 
f(x) 
(
sin x )n 
ll) --
X 
(l2) e-a. .. (sin x ) 2 n 
(l3) e-a. .. (sin x)2n-l 
(l4) [sin(TTx)] 11- 1 
0 
n = 2, 3, ••• 
Rea > 0 
Rea> 0 
0 <x < 1 
1 < x < oo 
Re 11 > 0 
g(r)=J""f(x)cos(xy)dx y>O 
0 
.!!..!!... ~ 
2n ~ 
(-1)r(y + n- 2r)n-t 
r!(n-r)! 
o<r< (y+ n)/2 
0 
(-1)R i 
0 <y < n 
n:5y < oo 
(2n + 1) 2 2n+ 2 
[(r/2+ia/2+n ) -I 
2n+1 
_ ( y/2- i a/2 + n) -'] 
2n+1 
(-l)n [(y/2:....ai/2 - ~+n 
n22n+ 2 2n Jl 
+ (y / 2 + a;~2 - ~ + n) -] 
[2 1 -v cos(~y) f'(11)] 
x lf' [~ (11+ 1 + 17 -I y)] 
x f'[~ (11+1-TT- 1 y)]l- 1 
(15) (a 2 +x 2) -I log [4 sin 2 (~x)] 1ra -I cosh (ay) log (1-e -a) 
(16) x -z (1- cos ax) 
(17) x v-I cos (ax) 
O <a< " 0 <y< 1 
a > 0 ~ TT(a- y) 
0 
0 < Re 11 < 1 ~f'(11) cos(~li1T) 
x [ jy - aj-11 + (y + a)-11) 
y<a 
a < y 
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Trigonometric functions of kx (cont'd) 
f (x) g (y) = fooo f(x) cos (xy) dx y>O 
(18) (x 2 + {F)-1 cos (ax) ~rr/3-1 e -a{3 cosh ((3y) y<a 
a> 0, Re (3 > 0 ~ rr{3- 1 e -{3y cosh (a (3) a<y 
(19) e -{3x cos (ax) ~/31 [f32+(a-r)2r1 
Re (3 >Jim aJ + [{32 + (a+r) 2r11 
2 
, ( a
2
+y) (ayJ (20) e-f3x cos(ax) Re (3 > 0 ~(rr/{3)~ exp -~ cosh 
213 
(21) (a2+x 2)-1 (l-2(3 cosx+ (3 2)-1 ~rra-1 (l-{32)-1 (ea-(3)-1 
Rea> 0, l/31 < l X (e a-ay + {3 e ay) O~y <l 
(22) (a2+x 2)-1 (l-2{3 cosx+/32)-1 ~rra-1 (l-{32)-1 ~ -ay 
Rea> 0, 1/31 < l f3e-ay -{3•+1 e-..,a 
+ 
e - a _ f3 
+ f3e -a<•+TJ)+ f3 • +1 e '"'I a ) 
ea- (3 
y = m + T/• m integer 
0~7/<l 
(23) 2 2 -1 COS%- {3 ~ rra - 1 (e a_ (3) - 1 cosh ay (a +x ) 
l-2 {3 COS X+ {3 2 
0 ~y < l 
Rea> 0, l/31 < l 
(24) 2 2 _1 cosx-(3 
~ce-af•+'T))_ (3'" e'"'la 
(a +x ) 
l-2{3 cosx+/3 2 4a e-a_ (3 
Rea> 0, l/31 < l + e-a(,.+7))_ {3111 e-'"'la) 
e -a_ (3 
y = m + T/• m integer 
0 <7)< 1 
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Trigonometric functions of kx (cont'd) 
f(x) g (y) = j 0
00 f(x) cos (xy) dx y > O 
(25) x-n(sinax)• (cosbx)P Integrals of this type may be com-
puted from entry (ll) in this 
section 
(26) x~• -I • • II cos (a x) 0 Y > ~an n= I n n=l 
a > 0 n 
(27) [cos(~ 7TX)]11- 1 0 < x < l 2 1 - 11 r(11) [r(X 11+~+y/11) 
0 l<x < oo X r(~11+X-y/7T)]- 1 
Re 11 > 0 
(28) (cosx- cos 0) 11-~ O < x < O (77/2)~ (sin0) 11r(11+ ~)py:_~ (cos 0) 
0 O<x < oo 
0 < 0 < "• Re 11 > - ~ 
(29) x-2 log[cos 2(ax)] 11y log 2 - a 11 
(30) (x 2 +a 2)-1 log [4 cos 2 (~bx)] 11a -I cosh (ay) log (l +e - ab) 
0 < y < b < 11/ a 
(31) x-2 U+x 2) - 1 log [cos 2 (ax)] -77log U+e-2a) coshy 
+ (y + e - Y) 11 log 2 - a 11 
(32) (x 2+a 2)-1 log(2 ± 2 cosx) 11a-1 cosh (ay)log(l ± e-a) 
a > O 
(33) log (l- 2r cosx + r
2) 
7Ta-1 log{l-re-a) cosh(ay) 
x2 + a2 
lrl < l + 7Ta-1 ~ n- 1 rnsinh[a(y-n)] 
l~n.:::y 
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Trigonometric functions of kx (cont'd) 
f(x) g (y) = f
0
00 f(x) cos (xy) dx y>O 
34) x (x 2 + {3 2)-1 tan (ax) TT cosh ({3y) [e 2 a,B + 1) - 1 
a> 0, Re {3 > 0 The integral is a Cauchy Principal 
Value 
(35) x (x 2 + f3 2)- 1 ctn (ax) 1T cosh ({3 r) [e 2a .B - 1) - 1 
a > 0, Re {3 > 0 The integral is a Cauchy Principal 
Value 
(36) (x 2+a 2)-1 sec (bx) ~ TTa-1 cosh(a y )/[cosh(ab)) 
Rea > 0, b > O 0 < y < b 
The integral is a Cauchy Principal 
Value 
(37) x (x 2 +a 2) - 1 esc (bx) ~TT cosh(ay)/[sinh(ab)) 0 < y < b 
Rea > 0, b > O 
1. 7. Trigonometric functions of other arguments 
(l) sin(ax 2 ) a > O ~ (2:) ~ [ cosC:)- sin( ::JJ 
(2) sin [a (l - x 2)) a > O - Y2TT ~ a-~ cos[a+~TT+~a- 1 y 2) 
(3) x - 2 sin (ax 2) a > O Y2 TT y IS [(2TTa)-~ y]- C [(2 TTa) -~y ]I 
+ (TTa) ~ s in (~ a- 1 y 2 + ~ 17) 
(4) x -~sin (ax 2) a > O 
- !:_ ( L Y sin~ 2 -~ )J- (y 2) 2 2a 8a 8 l( 8 a 
(5) 2 e -= sin ({3 x 2) Y2 11.'l( (a2 + {3 2) -l( e - ay 2/ [ 4(cl +,82)) 
Rea>\lmf3\ x sinG tan-{/} fly' ,] 
a 4(a2+{3 2) 
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Trigonometric functions of other arguments (cont'd) 
f(x) g (y) = f 000 f(x) cos (xy) dx y > 0 
(6) 2 e -ax cos (f3 x 2) ~ 17 ~(a 2 +$ 2) -l( e -all [ .. !o.2 +,82>] 
Re a > jim f3l [ t3r2 ~tan- 1 ~)] xcos 4(a 2+$2) 
(7) cos (ax 2) a > O ~ (2TT/a) ~[cos(~ a- 1 y 2) 
+ sin(~ a -I y 2)] 
(8) cos (~x 2 - TT/ 8) TT~ 2-~ cos (~ y 2 -rr/8) 
(9) x -~ cos (ax 2) a > 0 ~77')' ~ (2a)-~ cos (a_, y 2/ 8 -TT/ 8) 
x J_'A(a-ly2/ 8) 
(10) cos [a (l- x 2)] a > O ~ TT ~ a-~ sin [a+~ rr+~ y 2/ a)] 
(ll) cos (a 3 x 3) a > O ~(3a)-312y 112 131 n K113[2(3a)-312y312] 
+ "J./3[2(3 a)-31'2y 312] 
+ 77 J_,/3[2(3a) -3/ 2 y 3/2 ]I 
(12) x-1 cos (l/x) -~ rr Y0 (2 y~) + K 0 (2y ~) 
(13) x-~ sin (a 2/ x) a > O 2 -3/2 77 112 y -112 [sin (2 ayl/ 2) 
+ cos (2ay112) + e- 2 aY ~] 
(14) x-~ cos(a 2/ x) a > O 2-3/2 17 112 y -112 [cos (2ay112) 
-sin (2ay 1/2)+ e - 2 ayl / 2] 
(15) x-312 sin (a 2/ x) a > O 2 -3/2 7T 1/2 a -1 [sin (2 ay 1/2) 
1/2 
+cos(2ay 112)+e-2 ay ] 
{16) x-3;2 cos (a 2/ x) a > O 2 - 3/2 77 112a-1 [e - 2ay 112 
+cos (2ay 112)-sin (2ay 112)] 
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Trigonomell'ic functions of other arguments (cont'd) 
f(x) g (y) = J 00 f (x) cos (xy) dx 
0 y>O 
(17) xv- 1 sin (a 2/x) ~ TT a v sec(~ vTT)y -~ V[J v (2ay ~) 
a> 0, jRevj < 1 +J -v(2ay ~)+ Iv (2ay ~) 
- I_)2ay ~)] 
(18) xv- 1 cos(a 2/x) ~ TTavcsc (~vTT)y-~li[J_v(2ayY.) 
a> 0, jRe vj < 1 
-J )2ay ~) + I_v(2ay ~) 
-I)2ay~)] 
(19) x-~ sin (ax ~)sin (bx ~) (TTf (ab) (a
2
+b
2 
17
) y sin 2 y sin 4y- - 4 
(20) x-y, cos (axy,) G)~ cab) f 2+b 2 TT) 
- cos 2 y sin ~ 4
(21) x-~ cos(ax~-TT/4) ~TT~Y-y, exp (-~a 2y-y,) 
(22) x -)( sin (2 ax y, ) a>O - ~ TT (ajy) 312 [sin(~ a 2y - 1 -TT/8) 
x J -'.4 0~ a 2 y - 1) +cos(~ a2y_, -TT/8) 
x J !!( (~a2y-1)] 
(23) x-'.4 cos {2axy,) a>O - ~ TT(ajy) 312 [sin (~a 2 y - 1 + TT/8) 
x J_l((~ a2 y-1 )+cos (~a2 y...,+ TT/B) 
xJ_'A (~a2y-1)] 
(24) x-!l(sin(axli) a>O TTay,(2y)-y, cosGa2- 3TT) J. (a2) 
By B l4' By 
(25) x-:l( cos (axy,) a > O TTay,(2y)-y,cos --- J_-~2 TT) /;2) By B By 
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Trigonometric functions of other arguments (cont'd) 
f(x) g (y) = (o f (x) cos (xy) dx 
0 
y > 0 
(26) x-li e -ax cos ({3 x li) 77!.{ (a 2+y 2) -~ e -a,B"2![4!a2 +.82>) 
Rea> 0 
xcos[ ,8
2
y -~tan- 1(YJ] 
4(a 2+y 2) a 
(27) e -ox X cos (ax li) 2 2-312 77 1/2ay-3/2e-Y,a /y 
Rea>\Ima\ 
(28) x-Xe-=X [cos(axX) 
. 2 
(17j2)Xy-Xe-Y.a /y 
-sin (ax X)] Rea> \Irna\ 
(29) (x 2 +a 2) - 2 sin [b (x 2 +a 2) X] ~17a- 1 be-ay y>a 
a>O 
(30) (a 2+x 2)-li sin[b (a 2+x 2)li] ih.77 J [a(b 2 _y2)~] 
0 O<y<b 
0 b <y < ()() 
(31) sin [b (x 
2+a 2) X] 77€ -cy sin [b (a 2-c 2) Y.] 
(x 2 + c 2)(x 2 +a 2) X c>O 2c (a 2- c 2) X c f. a 
= 277e -cy b/c c =a 
y?_b 
(32) x-Y, (x 2+a 2)-X sin[b (x 2+a 2)X] (~ 77)312 y 1/2 J-1/411h. a [b- (b 2_y2)~1 
a, b > 0 x J~ I~ a [b + (b 2-y 2)Y.]J 
0 < y < b 
(33) cos[b(x 2+a2)X](x2+c 2)-1 ~ 77C - 1 e -cy cos [b (a 2-c 2)li] 
c > 0 y?. b 
(34) (x 2+ a 2)-Y. cos [b (x 2 +a 2) X] - ~77Yo[a(b2-y2)X] 0 < y < b 
a > O Ko [a(y 2_b2)Y.] b<y<oo 
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Trigonometric functions of other argmnents (cont'd) 
f(x) g (y) = J 00 f (x ) cos (xy) dx y >0 
0 
(35) (x 2+ a 2) -3/2 cos [b (x 2 +a 2) t/2] ~ 1T a-1 e -ay y>a 
a>O 
(36) x-~ (b 2 +x 2)-~ -~ rr(~ rry) ~ c[~ I~ b [a-(a 2-y 2) ~Jl 
xcos[a(b 2 +x 2)~] x Y ~ I~ b [a+ (a 2 -y 2) ~]I 
b>O 0 <y <a 
(37) sin[b(a 2 -x 2)~] 0 <x <a ~ rrab (b 2 +y 2) -~ J; [a (b 2+y 2) ~] 
0 a<x<"" 
b>O 
(38) 0 0 < x <a ~ rre -be cos [y (a 2-b 2) ~] 
x sin [c (x 2 -a 2)~] 0 <y < c 
a<x<"" b2+x2-a2 
b, c > 0 
(39) 0 0 <x <a 2 2 ~ ~rre-c<b +al cosh(by) 0 < y < c 
x sin [c (x 2-c 2)~] 
x2+b2 
a<x<oo 
(40) sin[b(a
2-x 2)~] 
0 <x <a (~ 17)3/2 b112 J;;.c I~ a [(b 2 +y 2)112-y ]I (a2-x2)l( 
0 a<x<oo 
x J;/41~a[(bz+y2)112+y]l 
b>O 
(41) 0 0 <x <a -(~ 17)3/2 bt/2 J. I~ a [y -(y 2-b 2)'/2]1 1/4 
sin[b(x 2-a 2)~] x yt/41 ~a [y+ (y z_b 2) 112]1 
(x z -a 2)-l( a <x<"" y>b 
b>O 
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Trigonometric functions of other arguments (cont'd) 
f(x) g(y) = J ""f(x) cos (xy) dx 0 y>O 
(42) cos [b (a 
2
-x 2) ~ ] 
O <x<a ~"Jo[a(b2+y2)l<l] (a2-x2)X 
0 a<x<oo 
(43) 0 0 < x <a Ko [a (b 2 -y 2) X] y < Jbl 
cos [b (x 2 -a 2) ~] -~rr Y0[a(y 2-b 2)l<l] y > Jbl 
(x 2 -a 2) l<l a <x <"" 
(44) cos[b(a
2
-x 2)l<l] 
(~ rr)3/2 b1/2 J _114 ! ~a [(b 2+y2)1/2_y ]I (a2-x 2)l( 0 <x <a 
0 a < x <"" x J_1/41~a[(b2+y2)1/2+y]l 
(45) 0 0 < x <a - (~ rr)3/2 J -1 /41 ~a [y -(y2-b2) 1/2]1 
co s [b (x 2-a 2) l<l] x y1/41~a[y+(y2-b2)112]1 
a < x <"" (x z_a 2))( y>b 
(46) cos [b (a
2
-x 2)l<l] 
0 < x <a (~ rr)3/2 y1/2 J-1/41 ~a [(b2 +y2)1/2_b ]I 
xl<l (a 2-x 2)l<l 
0 a <x<oo 
x J~t/41~ a[(b2+y2)1/2+b]l 
b > 0 
(47) 0 0 <x <a ~ rr(c 2 + b 2)-l<l e -c(a2+b2)X cosh (yb) 
cos[c (x 2-a2)l<l] O < y < c 
x (x 2 + b 2)(x 2- a 2) l<l 
a < x<oo 
(48) sin (a sinx) O <x< rr (1 + cosrry) s 0 (a) . ')' 
0 rr<x <oo 
(49) sin(a cos~ O <x<~ rr cos(~rry) s 0 (a) ,y 
0 ~rr<x<oo 
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Trigonometric functions of other argwnents (cont'd) 
00 f(x) g (y) = J f (x) cos (xy) dx 
0 y > O 
(50) cos (a cosx) 0 < x <~ 1T -y sin0~ 1Ty) s _ 1 (a) ,y 
0 ~1T <x< oo 
(51) cos (asinx) O<x < " -y sin (y 17) s -T, Y (a) 
0 1T<x < oo 
1.8. Inverse lrigonometric functions 
(1) 0 O < x < a n17 (a+b)y] [(b-a)y] 7TCOS ---- J 
cos [n cos-T (2\~;b)] 2 2 n 2 
(x-a) ~ (b~x) ~ a < x < b 
0 b < x <oo 
(2) x-~(a2-x2)-lS (~ 1T)3/2yl/2 J1112 -T/ 4 (~ ay) 
x cos [vcos-1 (x/ a)] 
x J_11/Z-T/4 (~ay) 0 < x < a 
0 a < x < oo 
(3) x-I tan -T (x/ a) - ~ 11 Ei (-ay) 
(4) (x 2+ a 2) -lS 11 cos [vtan - 1(x/ a)] ~1Tyll- 1e -ay;r(v) 
(5) x 11 (1 +x 2) lS 11 sin (v ctn -T x) ~ 77 ~ r(v+ l)y-11- lS (I_11_~ (~y) 
-l < Rev < 0 x sinh (~ y)- Z+lS (~y) cosh (~y)J 
(6) x 11( l +x2) lS 11 cos (v ctn -T x) -17-lS r(v+l)y-11-lS sin (VTT) 
-l <Rev < 0 x cosh (~y) K11+lS (~y) 
(7) tan- 1 (a/ x) a > O ~y- 1 [e-ay Ei(ay)-e ay Ei (-ay)] 
(8) tan-1 (2/x 2) "Y-1 e-y siny 
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1.9. Hyperbolic fiDlctions 
f(x) g(y) == j
0
00 ((x) cos(xy)dx y>O 
(1) sech (ax) Rea> 0 ~ rra _, sech (% rra _, y) 
(2) [sech (a.x)F Rea >0 %rra-2 y csch (%rra-1 y) 
(3) [sech (ax)]2n Rea> 0 csch-4"-
1
rry ("Y) 
2(2n-1) !a2 2a 
n-1 ( y
2 ~ X fl --2 +r 2 r== 1 4a n;::2 
2 2n-1 ( ) (4) [sech (ax)] 2n+l Rea> 0 7T rry sech -
a(2n) I 2a 
x ft [ L+(2r-1)] 
r==l 4a 2 2 
(5) [sech (ax)]Y 2v-
2 (v iy ) ( v iy) 
ar(v) r 2+~ r 2 -2; 
Rev> 0, Re a>O 
(6) [cosh (ax)+ cos ,gr' ITa - 1 csc,9sinh(a-1 ,9y)csch(a-1rry) 
7T Re a> IIm<;;m I 
(7) (coshx +cos a)-~ -rr<a<rr 2-~rrsech(rry) P-~+iy(cosa) 
(8) (coshx-cosha)-1 a>O -rrcosh (rry)sin (ay)cscha 
The integral is a Cauchy Principal 
Value 
(9) 11 + 2cosh [(2 rr/3) ~ x]l-1 (% rr) ~ 11 + 2 cosh [(2 rr/3) ~ y ]J-1 
(10) [a+(a 2-1)~ coshx]-v-l r (v-iy + 1) e '"YQ ~Y(a)fr(v+ 1) 
Rev>-1, jarg(a±l)l < rr 
(11) cosh (%rr~ x)sech (rr~ x) 7T~ 2-~ cosh (%rr~ y)sech (rr~y) 
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HYperbolic functions (cont'd) 
f(x) g(y) = Joo {(x) cos(xy)dx y>O 
0 
(12) cosh(ax)sech (f3x) 17 _ 1 [ cos(~TT,(r 1 a)cosh(~TT/3- 1 y)J 
IRe ai < Re f3 
/3 cos (TT/3 -I a)+ cosh (TT/3 -I y) 
(13) sinh (ax ) sech (f3x) ~ _ 1 { ( 3 f3 - a+i9 + ~ 13 - a- iy) ~13 t/1 4{3 t/1 413 
IRe a i < Re t3 
- ( 3/3+a- iy) - ct3+a+iy) 
t/1 4f3 t/1 4f3 
+ 2rrsin (rra/3-1) [cos (rraf3 - 1) 
-i;cosh (rr/3-1 y )] - 1 } 
(14) sinh(ax) csch(f3x) ~~ r./3 - 1 sin (rrf3 - 1a)[cosh(77{3 - 1 y) 
!Real < Re f3 + cos (rr/3 - I a)] -I 
(15) sinh
2 (ax) 
2 IRe al < Re t3 %.17{3 - Is in a sin (77 al m sin (77y/ m 
sinh (f3x) 
x [sin 2 a sinh 2 (77y / {3) 
+cosh 2 (77y/ m cos 2 a + cos 2 (a rr/ 13) 
+ 2 cos a cos (rr a/ m cosh(rry/ 13}] -I 
(16) [cosh (ax)+ cosh /31- 1 %. a - I 77 sech (~ {3) cos(f3 y / a) 
x cosh 012 ax) x sech (rr y/ a) 
77 Rea > IImGt3)i 
(17) [cosh(f3x) +cosc]-1 cosh(ax) 17{3 - 1 esc c [cos (77/ f3- a c/ {3) 
IRe a l < Re {3, 0<c < 17 X cosh(77/ f3 +cy/ f3} 
-cos (77/ 13 + ac/ m cosh(77/ {3 - cy/,B)] 
X [cosh (277y/ /3) - cos(277a/ /3)] - I 
(18) x csch (ax) ~ 77 2 a - 2 sech 2 (%.TTa - 1 y) 
Rea> 0 
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Hyperbolic fW'Ictions (cont'd) 
f(x) g(y) = j
0
0Q{(x) cos(xy)dx y > O 
(19) (x 2 + a 2) se ch ( Yz ITa - 1 x) 2 a 3 [sech (ay)]l 
Rea > 0 
(20) x (x 2 +4 a 2) csch (Yz ITa - 1 x) 6 a 4 [se ch (a y)] 4 
Rea > 0 
(21) (l+x 2)- 1 sech (ITx) 2 cosh (liz r )- [e y tan - 1 (e -l{Y) 
+ e -ytan - 1 (e l{Y)] 
(22) (x 2 +l)- 1 sech (YziTx) (cosh y) log ( l +e - 2Y) +ye - y 
(23) (l+x 2)- 1 sech (~ITX) 2-~ IT e - y + 2 1{ sinh r tan'"'1(2..Jh csch r) 
- 2-l{ coshylog [(coshy+T~ ) 
x(coshy-2-l{)- 1] 
(24) x (x 2 + l)- 1 csch(ITx) - Yz + ).'z ye -y +co shy log (l + e -y) 
(25) [(m+ l!zP+x 2r 1 sech(ITx) 
(-l) • e -(a +l{ ly 
[y+ log (l +e - Y)] 
2m + l 
e - l{ y a-1 (-l)ne-ny -~ L n-m 
n= 0 
e - l{y 
+ (2m + l)(m + l) 
x 2F 1(l, m+ l ; m+ 2; -e -y) 
(26) (x 2 +a 2)- 1 sech(ITx) OQ (n + ~)a -
1 e - a.y - e -(n+~)y 
I. ~l~ ( Yz1 2 n= 0 n + 2 -a 
Rea > 0 
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HYperbolic functions (cont'd) 
f(x~ g(y)=J; f(x)cos(xy)dx r >O 
(27) (x 2+a 2)-t [cosh(17x) ~ 11a _, e -ay[cos (17a) +cos (11tm-t 
+ cos (11{3)]- 1 00 
[ e -12n+t -{31y 
+esc (17{3) Rea> 0, 0 < Re {3 < 1 n~ o a2-(2n+ 1- {3) 2 
e-12n+t+f31y j 
a 2-(2n+1+{3) 2 
(28) x- 1 tanh (ax) Rea > 0 log [ctnh (~ 11a -t y)] 
(29) x (x 2 + 1)-1 tanh(~ 11x) 
-ye ->'-cosh (y) log (1-e - 2Y) 
(30) x (x 2 + l)-1 tanh (~ 11 x) -~11e-y+ coshy log(ctnh ~y) 
-2 sinhytan- 1 (e-Y) 
For similar integrals see Bierens de Haan, D., 1867: Nouvelles 
tables d'integrales definies, p. 408. 
31) x (x 2+ 1) -t ctnh (17x) ~ ye Y + ~ 11 e - Y 
-cosh r log l2sinh (~r>l 
-sinhy (e >'-1) -t 
For similar integrals see Bierens de Haan, D., 1867: Nouvelles 
tables d'integrales definies, p. 389. 
(32) x (x 2+ l)-t ctnh (~11x) 
-2+ ~ 11e - y+coshy log(ctnh~y) 
+2sinh y tan -t (e -y) 
For similar integrals see Bierens de Haan, D., 1867: Nouvelles 
tables d'integrales definies, p. 408. 
(33) x -t (x 2 + 1)-t ctnh (17x) ~(l-y+ye-Y) 
+ 2sinh 2 (~y}log(l-e-Y) 
(34) x- 1 sinh(ax)sech({3x) 
!Real< Re/3 
~log [cosh(~17{3-ty)+ sin(~11{3-1 a)J cosh(~11{3'"" y)- sin(~11{3-1 a) 
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Hyperbolic flDlctions (cont'd) 
f(x) g (y) = J 00 f(x) cos (xy) dx 
0 
y>O 
(35) sinh (ax) JReaJ5TT ~e -y (y sin a -a cos a) (x 2+ 1) sinh (TTx) +~sin acoshy log(l+2e""Ycos a 
+e-21)- cos a sinh y tan - 1[sin a (e 1 
+ cosa)-1] 
For similar integrals see Bierens de Haan, D., 1867: Nouvelles tables 
d'int~grales db finies, P• 389. 
(36) sinh (ax) JR I I ea<n:2 (x 2 +1)sinh(XTTx) - XTTe-Ysina I coshy+sina I 
- X cos a coshy log . 
coshy-sma 
+sinasinhytan-1 (cosa/sinhy) 
(37) cosh (ax) I I I ye-1cosa+ae-1sina Rea < TT 2 (l+x 2) cosh (~TTx) -
[ e-2Ysin(2a) J 
+ sinasinhy tan -I 
1 + e - 21 cos(2a 
+~cos a coshy log[l + 2e - 21 
xcos2a + e-41) 
(38) (a 2-x 2) -~ cosh [13 (a 2-x 2) ~] ~TT Jo[a(y2-J32)~] 
O<x<a 
0 a<x<oo 
{39) sinh(ax) !Real< Re 13 - ~a(y 2 + a 2r 1+TT/r1sin (TTaj3-l) 
e /3s + 1 
x cosh (TT/3 -I y) [cosh {2TTf3-1 y) 
-cos {2TTaf3- 1}]-1 
(40) e -a" [sinh (13 x)] 11 2-11- 213 -I f'(v+ l)lf'[~,B"""'(a-v,B-iy)] 
Rev > -1, Re l3 > 0 xr[~p-l (a+v/3-iy)+ 1r1 
Re l3v <Rea +f' [~13- 1 (a-vJ3+iy)] 
xf'[~J3- 1 (a+vl3+iy)+lr1 l 
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Hyperbolic functioos (cont'd) 
f(x) g (y) = f 0
00 
f(x) cos (xy)dx y > 0 
(41) e ~x 2 I /3 cosh (ax) Re {3 > 0 {3 2 2 "~ ~eaf3e-f3Y cos(2a{3y) 
(42) sinh (ax) !Real < Re {3 Yz a(y 2 +a 2) -r+ Yz1r{3-r sin (27ra{3-1) 
e/3"- l 
x [cosh (211'{3 - 1 y)- cos (27rap-i)]-1 
. /3 2 
(43) 
e _,., x 
csc(lTa) l: [e-(2n+1-a)y+(2n+1-a)2i.,/3 
cosh (7rx) +cos (7ra) n= 0 
0 <a< l, Im{3$0 -e -(2n + 1 +a)y+(2n + 1 +a ) 2i.,/3 
!4 . 2 -1 -1 +fr~ csc("a)e-~'(.,-y"" f3 > 
00 (-l) n-1 sin (n 7ra) X~ 
n=1 
X e-(2ny+n 2i.,)/(4/3) 
(44) 2 x-2 e-x sinh(x2) 2 -112"112e-y 2/8 
-~ lTY Erfc (2-312y) 
(45) e -az ctnh ({3x ~ ) see Mordell, L. J., 1920; Mess. 
Math. 49, 65 -72 
(46) e -acash.z Rea > 0 K iy(a) 
(47) e - cu tanh ({3 x ~) see Mordell, L. J., 1920; Mess. 
Math. 49, 65-72 
(48) log{l-e -2%) coshx (y2-l)(y 2+l)-2 
- Yz "Y (y 2 + l)-1 tanh (Yz"Y) 
(49) log(l+ cos asechx) "Y - 1 csch (lTy)[cosh (~ "Y) 
IRe al < 11' -cosh(ay)] 
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Hyperbolic functions (cont'd) 
f(x) g {y) = f 0"" f(x) cos (xy) dx y > O 
(50) log ~oshx+sina) 
coshx-sin a 
ITy-1 sinh(ay) sech (~ ITy) 
\Rea\ <~ IT 
{51) cosh x +cos a ITY - 1 csch (ITy) [cosh ({3 y) log 
coshx+cosf3 
-cosh(ay)] 
\Rea\ < IT, \Re {3\ < IT 
(52) cos(ax)sech ({3x) IT cosh(~ 1Ta{3-
1) cosh(~ IT{r 1 y) 
f3 [cosh (1Taf3- 1) +cosh (IT{3- 1 y)] 
\lma\ < Re f3 
(53) sin(ax) csch(f3x) IT sinh (1Ta{3-
1) 
2 f3 [cosh (1Ta,lr1) +cosh (IT{3- 1 y)] 
\lma\ < Ref3 
(54) sin(IT-1 x 2 ) sechx % IT[cos (~ 1T y 2)- 2-~] sech ( %rry) 
(55) cos (IT - 1 x 2 ) sech (x) ~IT [sin(~ IT Y 2) + 2-~] sech (~ ITy) 
(56) sin(ITax 2 )sech (ITx) 00 e -!H~ly sin [(k+ %) 2 1Ta] -~ 
It= 0 
a > O +a-~ ~ e -a -1 (k+Y,)y 
It= 0 
x sin [~ IT- ~ IT - 1 a- 1 y 2 
+(k+ ~) 2 rra- 1 ] 
(57) cos(ITax 2 ) sech (ITX) 00 ~ (-1) lt e -!H~ly cos [(k + ~) 21Ta] 
k= 0 
a > O +a-~ ~ e -a -1 (k+Y. )y 
It = 0 
X COS (~ TT- ~ IT - 1 a - 1 y 2 
+ (k + %)2 1Ta - 1] 
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Hyperbolic fUDCtioos (cont'd) 
f(x) g (y) = J; f(x) cos (xy) dx y>O 
(58) [cos (~ x 2) +sin (~x 2)] 2-lS rrlS [cos (~y 2) +sin (~y 2)] 
x sech (2-~ rrlS x) x sech (2-lS rr~ y) 
(59) cosh(~xlS) cos(~xlS) For this and similar integrals see cosh(x~) + cos(x lS) Glaisher, J, W. L., 1871; Quart. /. 
Math •. Oxford Series ll, 328-343 
(60) sin (rrx 2) [l + 2 cosh(2 1T 3-~x)r 1 -3 ~ +2cos(rr/l2-~y 2/rr) 
x [8cosh(3-~ y)-4r' 
(61) cos (rrx 2) [l + 2 cosh (2rr3 -~x)] - 1 l-2 sin (rr/12-~ y 2/ 17) 
x [8 cosh (3 -~ y)-4] - 1 
(62) [sech (x / 2)] ~ sin [2a cosh (x/ 2)) - ~ 1T 3/2 a 112 [ <{. + iy (a) y l( - iy (a) 
a>O + J l( _ iy (a) Y l( +iy (a)] 
(63 [sech (x /2)] ~ cos [2a cosh (x/ 2)] 
- ~" 3/2 a 112 [J -l( +iy (a) y -l(- iy (a) 
a>O + J-l(-iy(a) y -l(+iy(a)] 
(64) [csch (x / 2)] ~sin [2a sinh (x/ 2)) (rra)~ [~-iy(a) Kl(+i/a) 
a>O + ..z;. +i/a) Kl(-i/a)] 
(65) [csch (x/ 2)] lS cos [2 a sinh (x/2)] (rra) ~[I_';( -iy (a) K_.,. +iy (a) 
a>O +I_';(+ iy (a) K_l( -iy(a)) 
(66) (sec x )~sinh (2 a cosx) (rr/2)3/2 (2a) 1/2 Iy/2+1/4 (a) 
0 < x < rr/2 
x I_yld1/A (a) 
0 rr/2 < x < oo 
(67 (secx)~ cosh (2a cosx) (rr/ 2)3/2(2a)1/2 Iy/2-l/4(a) 
0 <X< 17/ 2 
x I_yi2-V• (a) 
0 rr/2 < x < oo 
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Hyperbolic functions (cont'd) 
f(x) g (y) "' Joo { (x) cos (xy )dx 
0 
y>O 
K6s) rr cosh(~ rry) + rry sinh(~ rry) ~TT c tn - 1 (e 2.<) sinh x 
2 312 U+ y 2) cosh(~ rry) -1+y2 
1.10. Orthogonal polynomials 
(l) P (l-2x 2) 
n 0 <x < 1 ~rr(-l)nc.J;,+~ (~y)J_n-~ (~y) 
0 1<x < oo 
(2) (a 2-x 2)-~ T (a - 1 x) ~(-1)n TT J2n (ay) 2n 
0 <x <a 
0 a<x<oo 
(3) (a z_x 2) 11-~ C 11 (a -1 x) (-l) nrra 
11r (2n + 2 v) JiJ-t2n (ay) 
2n (2 n) ! r ( v) (2 y) 11 0 < x <a 
0 a<x<oo 
Rev>-~ 
(4) (1-x2)11P (11,11l(x) 0 <X< 1 (-l)n 2
11-~ n:~ r (2n +v-1~n+~+~ (y) 
2n (2n) !y 11 +~ 
0 1 < x < oo 
Rev> -1 
(5) [(l-x) 11 (1 +x)JL (-1)n22n+11+JL[(2n) !r1 
+ (l +x) 11 (1-x)J.l) P 111• JL) (x) 
2n xB (2n+v+1, 2n+IL+ 1)e iyy2n 
0 <X< 1 x [ 1f;(2n + v+ 1; 4n + v+IL+ 2; -2iy) 
0 1<x <oo + 1 f;(2n+~i+1;4n+v+IL+2;-2iy)] 
Re v > -1, Rell>-1 
(6) [(l-x) 11 (l+x)JL (-l)n+122nt11+JL+1[(2n+l) n-1 
-U+x)11 (1-x)i-l) p (11, 11l(x) 
x B(2n+v+2, 2n+~i+2)y2n+tie iy 2n+1 
0 < x <1 
x [ ,F; (2n +v+ 2; 4n + v+ IL +4; -2 iy) 
0 1<x <oo 
- 1 F.(2n +~!+2; 4n+v+IL+4; -2iy)] Rev> -1, Re IL > -1 
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Orthogonal polynomials (cont'd) 
f(x) g (y) = f0
00 f (x) cos (xy) dx y>O 
(7) 2 e-x He 
211 
(2x) ~17~(-1)"e-l4Y 2 He (r) 211 
(8) -~x2/aH [ -~ (1 )-~] e e 2,.xa -a (-1)"2-~ 17~ a"+~ (1-a)-n 
Rea> 0, a~1 xe-~ay 2 He (r) 2n 
(9) 2 e-~x He
211
(x) (-1) n (~ 17) ~ r 2n e -~y 2 
~ 2 2 (10) e-x [He (x)] 2 (~17) ~ n !e-~Y L,.(r 2) 
n 
-~x2 H 2 (ll) e e ,. (x) Hen+za (x) (~17)~n !(-1)•y2•e~Y L2• (y2) 
n 
(12) -a.x y-:zn L y-2n ( ) i (-1) n+l r(v)[2 (2n-1) n-l y 2n-l e x 
211
_
1 
ax 
Re v > 2n- 1, Rea > 0 x [(a-iy)-11- (a+ iy) -II] 
(13) -a.x 11-1 -2n L y-1 -2n ( ) e x 2,. ax (-1)"r<v)[2(2n)!r1 y 211 [(a+iy)-11 
(14) 
(15) 
(16) 
Rev> 2n, Rea> 0 + (a-iy)-11) 
2 2 e-~x L (x 2) (77/2)~(n!)- 1 e-~y [He,.(y)]2 
n 
2 
"2a e -~x L 2a (x 2) 
n 
(-1). (17/2) ~ (n n-l e -~y 2 
xHe,.(r} Hen+z. (y) 
2 2 x 211e-~x L"-~ (~x 2) 2-~ 11~ y 211 e-~Y L :+~ (~y 2) 
n 
1.11. Gamma function (including incomplete gamma function) and 
related functions; Legendre function 
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Gamma function etc. (cont' d) 
f (x) 
00 
g(y) = J f(x) cos(xy)dx 
0 
y>O 
(2) [B (a +bx, a-bx)]- 1 b>O b -I (a - ~)[2 cos (~b -I y)] 2a - 2 
(3) ((~+ix) 00 2 11 2 I. (2 rrn 4 e - 9y/2 - 3 n 2 e - sy/2) 
n= 1 
X e-n 2ne -2y 
4) (1+4x 2)- 1 ((%+ix) ~ " [cosh <% r) + ~ e 3 (o I ie - 2Y) 
(5) x Erfc (ax) a>O -2 2 -2 2 (2a2)_, e-~a Y - y-2 [1 -e-~a Y ] 
(6) x _ , [Erfc (ax) - E rfc (bx)] %Ei (- ~ a - 2y 2) - ~Ei (- ~ b - 2y 2) 
a, b > 0 
(7) s i (ax) a>O 
-- log --l l y+a I 
2y y-a 
y/=a 
(8) e -= si (bx) a > 0, b>O l l f [ a 2 +(y+b) 2 ] ~ 
-- y log 2 y 2 + a 2 a 2 + (y -b) 2 
+a tan- 1 ( 
2
ab )} 
b2 - a2 - y2 
(9) e - = s i ({3x) Rea> llm/31 
tan- 1 [(a+iy)/{3] 
-
2(a+iy) 
tan _ , [(a-iy)/{3] 
-
2 (a- iy) 
(10) S i (bx) 0 < x <a %y - 1 12 sin(ay) Si (ab )+ Ci (ay +ab) 
0 a <x< oo -Ci (ay-ab) +log [(y - b)(y +b)-1 ]1 
y>b 
%y-1 [2sin (ab)Si (ab)+Ci (2ab) 
-log(2ab) - Cl 
r=b 
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Gamma function etc. (cont'd) 
f(x) g(y) = J~ f(x) cos (xy) dx y > 0 
(ll) x-1 Si(ax) a>O ~ TT log (ay _,) 
(12) x (x 2 + b 2) _, Si (ax) a, b > 0 ~TTl e -by (Ei(by)- Ei (-ab )] 
-e by[Ei (-by)- Ei (-ab)]l 
0 <y <a 
~ TTe -by [Ei (-ab)-Ei (ab)] 
a < y < oo 
(13) Ci (ax) a > O 0 0 < y < a 
-~TTY-1 a < y < oo 
04) Ci (bx) 0 <x < a ~y _, [2 sin (ay) Ci (ab )- Si (ay +a b) 
0 a<x < oo -Si (ay-ab)] 
b > O 
(15) (x 2+b 2)-1 Ci(ax) a,b > O ~ TTb _,cosh (by) Ei (-ab) 
O < y::;a 
~ TTb - 1 l e -by [Ei (a b)+ Ei (-ab) 
-Ei (by)]+e byEi (-by)! 
a::=;y<oo 
(16) e -ax Ci (bx) a > 0, b > O 
a logl[(a 2+ b 2_y 2)2+4a 2y 2] b-41 
- 4(y2+a 2) 
y tan- 1 [2ay(a 2+b 2-y 2)-1] 
- 2(y 2+a2) 
(17) e-a.x Ci ({3x) Rea>IImt31 
log [1+ /3-2 (a+iy) 2] 
-
4(a+iy) 
log [1 + t3 - 2 (a- iy) 2] 
-
4(a-iy) 
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Gamma function etc. (cont'd) 
f(x) g(y) = Joo f(x) cos (xy) dx 
0 
y > O 
(18) ci 2 (x) + si 2(x) rryr1log (1+y) 
(19) Ei (-x) -y-1 tan-1 y 
(20) e .. li (~ - .. ) (1+y 2)-1 (logy-~ rry) 
(2l) e-.. li (e .. ) -(1+y 2)-1 (log y+~rry) 
(22) x-Xc(x) 1T 1/2 2-3{2 y -1 /2 0 < y < 1 
0 1 <y< oo 
(23) p v(x2 + 1) 
-1 < Rev < 0 -2x 1T - 1 sin V1T K:,+x (2-x y) 
(24) Q v(x 2+ 1) Rev > -1 2-x" Kv+X (2-x y) Z+x (2-x y) 
(25) P v(2x 2-1) 0 ·< X < 1 ~ 17 Jv+X (~y) J-v-X (~y) 
0 1 <x<oo 
(26) 0 0 < x < a y -v-X cos (ay- ~ V1T~~ rr) 
(x2-aZ)Xv-~ pX-v(ax-1) 
0 
a <x< oo 
IRevl < Yz 
27) sech (rr x) P_X + U: (a) [2 (a+ cosh y)] -X 
-1 < a < 1 
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Gamma function etc . (cont'd) 
f(x ) g(y) = Joo ((x) cos (x y) rlx 
0 
y> O 
(28) P~~~ (cos e) 0 < (} < 71 
(2 rr) ~ (cosy- cos(})"-~ 
. 
2f'(v+ Yz ) sin 11 (} 
O < y < (J 
0 v > 1} ~ (2rr)~(csc (J) ~ v= Yz y =(J 
oo -l < v < ~2 
0 y > (J 
1.12. Bessel functions of argument kx 
(l ) J
0 
(ax) a > O (a 2_y 2)-~ 0 < y < a 
00 y =a 
0 a < y < oo 
(2) J2n (ax) a > O (-l)n(a 2 -y 2)-~ T (y/ a) 2n 
0 <y < a 
0 O. < y < oo 
(3) J)ax) Rev > -1, a > O (a 2- y 2)-X cos[vsin-1 (y/ a)] 
O <y < a 
-a" s in ( Yz vrr)(y 2- a 2)-X 
X [y + (y2 - a 2) X] - v a <y < oo 
(4) x - 1 J (ax ) 
ll 
Rev > 0, a > O v-1 cos [v s in-1 (y j a)] 0 < y < a 
v - 1 a" cos( Yz vrrHy + (y 2- a 2) ~ r" 
a <y < oo 
(5) x-2 J 1 (ax) a > O (4 a/ 3 rr)l (l+ ~ a - 2y 2) 
x E [(l -~ a - 2 y 2) X ] 
- Yz a -2y 2 K[(l - ~ a-2y2) X]1 
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Bessel functions of kx (cont'd) 
f(x) g(y) = Joo f(x) cos (xy) dx y>O 
0 
(6) x - 2 J (ax) Re 11 > 1, 
a cos [(11 - 1) sin _, (y ja)] 
11 a>O 211 (II - l) 
+ 
a cos [(ll+1) sin-1 (y/a)] 
211(11 + 1) O<y<a 
a 11 sin (~ 1111) 
2 11(11-l) [y+ (y 2_ a 2) loqv- 1 
a 11 +2 sin(~ 1111) 
-
211(11+ 1) [y+ (y 2 -a 2)~ ] 11+ 1 
a<y<oo 
(7) x-~ J2n+~ (ax) a>O (- 1) n 11~ (2a) -~ P 2n (y /a) 
O<y<a 
0 a<y<oo 
(8) x -~ ,l (ax) 1 (~ 11+ ~) 11 2 ~ 1 (~ 11 +~)a~ Re 11 >- ~. a>O 
x 2F, (~~~+~, ~-~~~;~;y 2/a 2) 
O<y<a 
1 (~ 11+ l-4) 11~ a 11 
2 ~ y 11+~ 1(11+ 1) 1(~-~ II) 
X 2F, (~~~+~, ~~~+~; 11+1;a 2jy2) 
a<y<oo 
(9) x - 11 J)ax) Re 11 > -l-2 11~ (2a)-11 [1(11+ ~)] - 1 (a 2 -y 2) 11-~ 
O<y<a 
0 a<y<oo 
(10) X -11 J11+2n (ax) (- l)n211-1 a-11(2n)! 
Re 11 > - ~. a>O x 1 (II) [1 (211+ 2n)r1 x(a2 -y2)11-~ C11 (y/a) 2n 
0 <y <a 
0 a<y<oo 
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Bessel functions of kx (cont'd) 
f(x) g(y) = J"" f(x) cos (xy) dx 
0 y > O 
(ll) x l-v J (ax) 
v 
(2 v-l a2-vr(v)rl 
Rev > %, a > O x 21';(1, 1-v; %;a - 2y 2) O <y< a 
- (%a)V([' (l + v)] -I y - 2 
x 2F; (l, 3/2;v+1;a 2y-2) 
a <y< oo 
(12) xv+1 Jv(ax) 0 0 < y < a 
-1 < Rev < -%, a > O 2v+1 17 112av[['(- %-v)] -1 y 
x (y2-a2) -v-3/2 a < y < oo 
(13) x 21L-I J (ax) 
22J.!.-Ia-2 J1.f'(v + ll) 
2V [' (1 + v- ll) 
- Re v < Re ll < ~ 
x 2F; (v+ ll• ll-v; ~;a -2 y 2) 
O < y < a 
(% a)2 vy -:2 v-2.Llf'(2v+ 21l)cos(v17+ 17/l) 
['(2v+1) 
X2F;(v+ll, v+11+ ~;2v+1;a2y-:2) 
a <y< oo 
(14) (x 2+ {F)- 1 J
0 
(ax) %{r1 " e-f3y I
0
(af3) a < y < oo 
a> 0, Re f3 > 0 
(15) x (x2+f32)-1 Jo(ax) Re /3 > 0 cosh ({3 y) K 0 (af3) 0 < y < a 
(16) x-v(x2+/32)-l J,}ax) 
Rev> - 5/ 2 
u /3-v- 1 - j3y I ( {3) 7217 e va a < y < oo 
Re /3 > 0, a > O 
(17) xv+ r (x2+/32)-l J)ax) 
-1 < Re v < 3j2 if 0 < y < 1 
f3v cosh ({3 y) K v (a/3) 0 < y< 1 
a> 0, Re f3 > 0 
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Bessel functions of kx (cont'd ) 
f(x) g (y) = Joo f (x) cos (xy) dx 
0 
y>O 
(18) x" sinx J)x) 
- 1 < Re 1.1 < % 11 ~ 2"- 1 [f' (~ - v)] - 1 (y 2 + 2y)-v-~ 
0 <y < 2 
11 ~ 2"- ' [r(% - v)r' [(y 2 +2y)-v-~ 
-(y2- 2y) -"-~] 2 < y<oo 
( 19) x - "cosx J)x) Re 1.1 > - ~2 77v, 2-"- ' [r(v+~)r' (2y -yz)v-~ 
0 <y< 2 
0 2 < y<oo 
(20) x - "sinx Jv+l (x) Re 1.1 > -~ 2-"-' 11~ [r(v+~)r ' 0 <y< 2 
x (l-y)(2y-y Z)v-~ 
0 2<y<oo 
(21) J
11
(x) J_)x) ~ p v-V, (~yz - 1) 0 < y<2 
0 2 < y<oo 
(22) x X [J_.,. (ax)f a> 0 (~ 11 y)-~ (4a2-y2) - X 
0 < y < 2a 
0 2a<y<oo 
(23) ~ ) x J 11 _ .,_ (ax J - v-'A (ax) 
a > O 
1[(2a+y)~ +i (2a -y)~] 411 
+ [(2a +y) y, - i (2a-y)X ] 4 "} 
X (4 a)""'211(277 y)-'/,(4 b 2 -y 2) -X 
0 < y < 2a 
0 2a < y < oo 
(24) x ~ Jv-',4 (ax) J-v-'A (ax) (~ 77y) -~ (4a 2 - y 2) -~ 
x cos [2v cos_, (~a_ , y)] 
0 < y < 2a 
0 2a < y<oo 
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Bessel functions of kx (cont'd) 
f(x) g (y) = Joo {(x) cos (xy) dx 
0 y>O 
(25) x 11-J.L+1 J (ax) J (bx) 
b>a>O, -1
11
< Rev < ReiL 
0 O < y <b -a 
(26) xP_Il-_ 1 J (ax) J (bx) 2P_Il-_1 b -pa!J.f' (p)/ f' (JL+ l) 
J.L p 
0 < Re p < Re IL + 2 O <y< b-a 
b > a > O 
(27) x )\ J (ax) J (bx) see Bailey, W. N., 1936: Proc. J.L p 
Lond. Math. Soc. (2),40,37-48 
(28) Y 0 (ax) a > O 0 0 <y < a 
-(y2-a 2) -~ a <y<oo 
Y )ax) \Rev\< 1 
-tan(~ VIT) 
cos [v sin - 1(y / a)] (29) a> 0, (a2 _ y2) l{ 
O<y < a 
-sin(~ VIT}(y 2-a2)-l{ 
x la-11[y- (y 2-a 2)l{] 11 ctn (v77) 
+a 11 [y- (y 2 - a 2) l{ r 11 esc (VIT)I 
a <y<oo 
(30 ) x 11 Y 
11
(ax ) \Rev\ < ~. a > O 0 O<y < a 
- 21177 !.{ a 11 [r (~ - v)] -1 (y 2_ a 2)-v~ 
a<y < oo 
(31) x 11 cos (ax) Y (ax) -211-t"l{a11(r(~- v)r1 
11 
x (y 2 + 2 ay)-11-l{ 0 < y < 2a \Rev\ <~. a > 0 
-211-1 " !.{ a 11(f' (~-v)]-1 
x [(y2+2ay)-11-l{ +(y2-2ay)-11-'h} 
2a < y < oo 
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Bessel functions of kx (cont'd) 
f(x) g (y) = rX> f(x) cos (xy) dx 
0 
y>O 
(32) Y 
11 
(ax) cos(~ 117T) 0 O < y < a 
+ J
11 
(ax) sin (~ vrr) _ ~a -v(y2-a 2)-~1 [y+ (y2 -a 2) ~)11 
IRe v i< 1, a > O +[y-(y 2_a 2) ~]vi y > a 
(33) x 11 [J)ax} sin (ax) 0 0 < y < 2a 
+ Y 
11
(ax} cos (ax)] 
- rr ~ (2a) 11[r (~ ·- v)r 1 (y 2-2 ay)-11-~ 
IRevl <~. a>O 2a<y<oo 
(34) J 
11 
(ax) sin (ax-~ vrr) ~a - v(y 2 + 2ay) -~ 
- Y 
11 
(ax) cos (ax- ~ vrr) x l[y +a+ (y 2 +2ay)~)ll 
IRe vi < 1, a>O + [y+a -(y 2 + 2ay) ~ ] 111 
(35) x 11 [Y 
11
(ax) cos(ax) -rr~ (2a} 11 [r(~- v)]- 1(y2+ 2ay)-v-~ 
- J (ax) sin (ax)] 
11 
IRe v i < ~. a>O 
(36) x ~ (x 2 + .8 2) _, ,8-~ cosh (,8 y) K)a,8) O <y<a 
x iJ 
11
(ax) cos[(~+~ v) rr] 
- Y 
11 
(ax) sin[(~ +~ v)rr]l 
IRe vi < 3j2 
a > 0, Re ,8 > 0 
(37) x~ J_'4 (~ax ) Y -'4 (~ax) 0 0 < y < a 
a>O -(~ rry)-~ (y2-a2)-~ a < y < oo 
(38) e - Xax Io(~ ax) Rea > 0 a(2y)-X (a2+y2)-X 
x [y+(a2+y2)~]-~ 
(39) sin (ax) I 1 (bx)/12 (ex) For this and re lated integra nds see 
Timpe, A., 1912: Math. Ann. 71, 
480-509. 
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Bessel functioos of kx (coot'd) 
f(x) g (y) = J"" f(x) cos (xy) dx y>O 
0 
(40) K)ax) ~ (y 2 + a 2) -~ sec(~ vrr) 
Rea> 0, IRe vi< 1 xl11a -~~[y+ (y 2+ a2) ~]II 
+ 11a ll[y+ (y 2+ a2) ~] -~~~ 
(41) x ±JJ. K (ax) 
JJ. 
Rea> 0 ~ 11~ (2 a)±JJ.r (±fL+~)(y2+ a2)+JJ.-~ 
Re p. > - ~ if upper signs are 
used 
Re p. < ~ if lower signs are 
used 
(42) x-"-K (ax) 2-"=-1 a"=- 1 r[~(/l-.\+1)] 
JJ. 
x r [% n->..-~-t) Re (,\ ± ll) < 1, Rea >0 
x 2F1 [~(It""" A+ 1), ~(1-/l-.\); ~; --y2 /a 2] 
(43) cos({3x) K 0 (ax) ~rr({3y)~R-1 R- 1(R +R )~(R~}-~ 2 1 2 2 1 2 I 
Re a> IIm/31 R = [a 2 + ({3 - y )2)~ 
1 ~ R 2 = [a 2 + ({3 + y) 2] 
(44) sinh(~ ax) K 1 (~ax) 11 2-112 a2 y -112 (y 2 +a 2) -112 
Re a>O X (y+ (y2 + a2) 1/2r3/2 
(45) x -~~cosh(~ ax) K)% ax) (11 312 /2) [f' (v+ ~)] - 1 sec (v71) 
Rea> 0, -~~<Rev<~ xally 11-112 (a2 + Y 2)1112-1/4 
x cos [(v-~)ctn- 1 (y/ a)] 
(46) K
0
(ax) ] 0 ({3x) [ 2 ( )2]-~ ~ (2a{3)~ } y + a+{3 K [y2+(a+{3)2]~ 
Rea> jRe/31 
(47) K
11
(ax) 1){3x) ~(a/3)-~ Q ~~-~ (u) 
Re a> jRe {3j, Rev>-~ u = (y2 + {32 + a2) (2{3a)-1 
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Bessel functions of kx (cont'd) 
f(x) g (y) = J: f(x) cos (xy) dx y>O 
(48) x~ I_~(Yzax)Kl((Yzax) (17/2)~ y-~ (y 2 +a2)-~ 
Rea> 0 
(49) x~ I_l(+,a(Yzax) K_H,a(Yzax) (Yz17)~a-2.By-~ (a2+y2)-~ 
Rea> 0 x[±y+(a2+y2)~]2.B 
Re f3 < ~ if upper signs are 
used 
Re f3 > -% if lower signs are 
used 
(50) x-~ K)ax) I)ax) 2-~ ~ -~ 'lmir(~+v) 17 y e 
Rev>-~, Rea> 0 
r(~- v) 
xQ:~ [(y 2+4 a2)~ y-'] 
xP:~ [(y 2 +4 a 2)~ y-1] 
(51} K)ax) K)f3x) ~~ 17 2 (a{3} -~ sec(v17) 
IRe vi < Yz, Re (a+ (3) > 0 xP tl-~ [(y2+f32+a2)(2af3}-1] 
(52) K 0 (x} K 0 (ax)[K 0 (f3 x)r 1 see Ollendorff, F., 1926: Arch. 
E le ktrotechnik l 7, 79 -l Ol 
(53) x~K2 (ax) 
tl 
2-~ 77~ e 2ti7Tiy~ (y 2 +4 a2) -~ 
IRe vi<~. Rea> 0 X [f'(-~-v)r 1 r (~ +v) xQ_~~4[(y2+ 4 a2)~ y-1] 
xQ-11 [(y 2+4 a2) ~ y-1] 
-5/4 
(54) x-~K2 (ax) 2-~ 17~ e 2t17Tir (v+ ~) [r (-v+~)r1 
tl 
x y -~ [Q:~ [(y +4 a 2/y)] 2 IRe vi<~. Rea> 0 
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Bessel functions of kx (cont'd) 
f(x) g(y) = Joo f(x) cos (xy) dx y > 0 
0 
(55) xX K 11 (ax)K 11+1 (ax) 2-x 77 Xe I211+07TiyY.<Y
2+4a 2)-X 
-5/4<Rev<~, Rea> 0 xr (5/4 + v) [r (-3/4-v)] _, 
Q-11 ( ) o-11-1( ) X -l( U -l( U 
u = (y2 + 4a2)X y-• 
(56) J 11 (ax)+ J_)ax) a>O a-~~ cos(~ li7T) 
[y+ i (a2-y2}X]II+ [y- i (a2-y2)~ 11 
X (a 2 _ y2)X 
O<y<a 
0 a<y<oo 
(57) X -~~-112 5 11-112, 11 +3/2 (x) -~ TTy(l-y2)11 O<y<l 
Rev>-1 0 l<y<oo 
1.13. Bessel functions of other argmnents 
( l) " X J ( a 2 x 2) -~ 2 -3/2 a -2 (TTy) 112 J _114 ( ~ a -2 y2) 
xe-bx 2 J (a 2x 2) (2) see Terazawa, K., l9l6: Proc. Roy • 
.. 
Soc. L ondon Ser, A, 92, 57-Sl 
(3) xX cos (a 2 x 2) J_'4 (a 2x 2) ~a-• y-X cos(2-3a- 2 y 2-2-377) 
(4) x X sin (a 2 x 2) J (a 2 x 2 ) -~ -2ayX sin (2-3 a-
2y 2- 2-3 77) 
(5) XX [J_J.. (a2x2)]2 _ 2-512 77 112 a -2 y 112 J_..!. (2-4 a -2 y 2) 
8 8 
xY 1 (2 -4a-2y2) 
8 
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Bessel functions of other arguments (cont'd) 
f(x) g (y) = Joo f (x) cos (xy )dx 
0 
y>O 
(6) X~ J I (a2x 2) 2 112 17-112 y -3/2 [e- i7T/8 
-8 -v 
xWv _J. (2-3y2a-2e-~7Ti) 
X J I (a 2 x 2) • e 
xW (2-3 2 -2 -~ 7Ti) -8 +v 1 y a e 
-v,- 8 
+e 7Ti/8 W 1 (2-3y2a-2e~7Ti) v.-e 
xW_v _..!(2-3y2a-2e~7Ti)] 
• e 
(7) x~ Y (a 2x 2) 
-!( -2-3/2 17 t/2a-2y 1/2 H_!O (~ a-2y2) 
(8) X~ J I (a 2x 2) y I (a 2 X 2) -2-312 77 112a-2y 112 
-8 -8 
x[J I (2-4a-2y2)]2 
-8 
(9) x 1/3 e-x 2 I I (x 2) 2 2 -3/2 17 112 y 1/3 e -y /8 I I (y2/8) 
-3 
-3 
(10) x ~ K (a 2x 2) 2-512 17 3/2 a -2 y 112 [I_~ (~a -2 y 2) ~ 
- L_~ (~ a-2y2)] 
(ll) x ~ K 1 (a 2 x 2) I I (a 2x2) 2- ~ 17 ~ (2a)-2y y, K I (2-4y2/a2) 
8 -8 8 
xI 1 (2-4y 2/a 2) 
-8 
(12) X~ K I (a 2x 2) (277) 112 [rOil)] - 1 y - 312 r (3/8- v) 
8 -v x W _.!. (2-3y2ja2) 
xi (a2 x 2) Rev< 3/8 v, e I I (2-3y2/a2) 
-8-v xM 
-v, -a 
(13) x ~ H (a 2x 2) 
-!( -2-312 77 112a-2 yl/2 y -~ (~a-2y2) 
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Bessel functions of other arguments (cont'd ) 
f(x) g (y) = J;,oo ( (x) cos (xy)dx y > O 
14) x 2 /...J (ax - 1) 4/...- 2v y, 2v-2A.- 1 r (A.-v + ~) rr'y 2V 
r(2v+ l) r(v- A.) 
-% < Re A. < Re v - ~. a > O 
x 0 F/2v+ l, v - A.+~, 1/-,\; 2-.sa2y2) 
4 - /...-, 211.+1 r(I/-A.-l/2) 
+ a 
r<l/+>..+3/2) 
x 0 J; (~ ·:! , A-vt3/2; 1-'+.\.+3/2; T 4a 2y2) 
(15) x - 1 sin (ax-1 )J2n(bx - 1) (- 1) n (~ rr) ~n (cy y,) ~n (dy X) 
a> 0, b > O c 2 + d 2 = 4a, cd = 2b 
(16) x - 1 cos (ax - 1)J (bx - 1) 2n -1 (-l)n (~rr)J2n- 1 (cyX)J2n- 1 (dyy,) 
a> 0, b > O c 2 + d 2 = 4a, cd = 2b 
(17) X - Y, cos (ax - I ) J
2
n - Y, (ax -I) (- l)n ~ 71 Y, y - y, J4n-! (2 3/2 a 1/2 Y 1/2) 
a > O 
(18) x - Y, sin (ax _,) J
2
n _
312 
(ax_,) (-l)n- 1 ~ 71 1/2Y -1 /2 
a > O x J (2 3/2a1/2y1/2) 4n - 3 
(19) _ , K ( _ ,) x 
0 
ax Rea> 0 - rr K 0 [(2ay)y,] Y 0 [(2ay)y,] 
(20) x -! K (ax - I) 
- rr K [(2ay)y,]l J [(2ay)y,] v v v y, 
IRe 1/1 < l, Rea > 0 xsin(~vrr) + YJ(2ay) ]cos(~vrr)! 
(21) J
0
(ax y, ) a > O y - 1 s in (~a 2y - 1) 
(22) J (ax y, ) v Rev > -2, a > O - ~ rr112 ay 312 [sin (2-3 a 2 y - 1 -~ vrr) 
x Jv/2-1/2 (2 - 3a :Yy) 
+cos (2- 3 a2/y-~ V7T) 
x Jv/2+1/2 (2-3a2y-')) 
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Bessel fmctions of other arguments (cont'd) 
f(x) g(y) = J"" [(x) cos(xy)dx 
0 
y>O 
I 
(23) -~ J ( ~) x 1 ax a>O 4a-1 sin 2(2-3a 2y-1) 
(24) v-~ J ( ~) ~ r (v+ l) esc (v77) y-v x 1 ax 
-1 < Rev<~. a>O x [sin(2-
3 a 2y-1 +~ v77)] 
x k (-2"""3a 2 iy-1) 
-2v 
-sin (2- 3 a 2y-1 -~v77) 
x k (2-3 a 2 iy-1) 
-2v 
--
(25) x -~ J (ax~) (77/y)~ cos(T3 a 2 y- 1 ~~ V77-~77) 
v 
x J~)2-3a2y-1) Rev> -1, a>O 
(26) x ~ v J (ax~) 
v 
2-vy -v-1 a v sin(~ a 2 y- 1- ~ V77) 
-l <Rev<~. a > O 
(27) J (ax~) J (bx ~) y-1 Jv(~aby- 1 )sin [~ (a 2+b 2)y-1 v v 
a > 0, b > 0, Rev> -1 - ~ V77] 
(28) x-~ K (2a~x~) -~ 77-3/2y-1/2 sec (vrr) [<{,(~ ay-1) 
2V 
-~<Rev < ~, Rea~ > 0 x sin (~vrr- ~ay-~ 77) 
+ Yv(~ay- 1)cos (~v77-~ay_,-~77)] 
(29) J0 (a~x~) K 0 (a~x~) ~ 77Y -t [I 0 (~ a / y)- L 0 (~ a/y)] 
Rea> 0 
(30) K ( y, y,) y ( y, y,) - ~y -tKo (~a y - t) 
0 a ' x 0 a x 
Re ay, > 0 
(31) K ( ~ ~11i y,)K ( y, -!477i y, ) 
0 ae x 0 ae x ' 772 T3 y-t [Ho (% a/y)- yo(~ a/y)] 
Rea > 0 
(32) -y, J ( y, y, )K ( y, y,) a-1 (~77y) y,r (~+v)[r(l+2v)r 1 X 2 V a X 2 V a X 
Re ay, > 0, Rev>- ~ xW~ vmay- 1 )M..J_. (~ay- 1 ) • :c,v 
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Bessel functions of other arguments (cont'd) 
00 f(x) g(y)=J f(x)cos(xy)dx y>O 
0 
33) K 0 (2x ~) -(% rr) Y 0 (2x ~) (%77)y-1 cos (y-1) 
34) x v/2 [e im/14 K (a~ e i -rr/4 x ~) 
v 77 2-v-1 a vy -v-1 e-!4' ajy 
+e -i-rrv/4 Kv(a~ e -i-rrl4x~ ) 
Rea> 0, Rev > -1 
(35) J [a (x 2 + b 2) ~ ] 
0 b>O (a 2 -y 2)-~ cos [b (a 2-y 2) ~] 
0 < y <a 
0 a<y<oo 
(36) (x 2+b 2) -~ v-1 Jv-1 [a (x 2+b2)~] 2-v77b ..... av-1 [r(v)r1 e--by a<y 
Rev > -5/ 2, a, b > 0 
(37) (x 2 + b 2)-~ v J [a (x 2 + b 2) ~] (% 77)~ b-v+~ a-v(a2-y2)~ v-!4' v 
xJ [b(a 2 -y 2)~] 0 < y <a Rev > -%, a, b > 0 v-~ 
0 a <y<oo 
-
(38) (x 2 +a 2) -1 (x 2 + b 2) -~ v % 77 a -1 e-ay(b2-a2)-~v 
x J [c (x 2 + b 2) ~ ] x J [c (b 2-a 2) ~] 
v v 
c< y <oo y>c, Rev>-5/2 a> O 
For more inte grands of this t}'T'e see Hankel Transforms. 
(39) (x 2+ a2)-~ -~ v (-l)n2-~ 77 ~a~-v(l-y2)~v-!4 
xcv [x (x 2 +a 2)-~] xC ~n (y) Jv-~ [a (l-y2) ~ ] 2n 
x J [(a 2 +x 2)~] O<y<l v+2n 
Re v > --3/2, a > O 0 l<y<oo 
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Bessel functions of other argm1ents (cont'd) 
f(x) g(y) = Joo [(x) cos (xy)dx 
0 
y > O 
(40) x'I.J 1Xa[(x 2 +b 2)'1.~b]l (2/ rr) 'l. y-X (a2-y2)-'l. 
-!4 
x J_!4l X a [(x 2 +b 2) X +b]l x cos [b (a 2 -y 2) '1.] O<y < a 
0 a<y < oo 
See also Trigonometric functions where more results similar to the 
above may be obtained by inve~sion. 
(41) (x 2 +a 2) - 'I. vy [b (.x 2 +a 2)'1.] (X rra) '1. (ab)-v(b 2-y 2) '1. v-!4 
v 
xY [a(b 2-y2)'1.] Rev > - X, a, b > 0 v-'1. O < y < b 
-(2a/ rr) '1. (ab) -v (y 2 -b 2) X v-!4 
xKv-'1. [a(y2-b2)X] b < y < oo 
(42) (x 2+a2) -'I. v H l2l[b (a 2 +x 2)'1.] (Xrra)'l. (ab)-v(b2-y2)'1.v-!4 v 
Rev> -X, a, b > 0 x H ~2>[a (b 2_r 2) X] O < y<b 
i(2a/rr)'l. (ab)-v(y2-b2)'1.v-!4 
xKv-'1. [a(y2-b2)X] O<y<b 
(43) Ko[a(x2+{32)'1.] (y 2 2) X (rr/ 2)(y 2 +a 2) -X e - {3 +a. 
Rea > 0, Re {3 > 0 
(44) (x2+{32)-'l. K, [a(x2+{32)'1.] X rra _, {3 _, e - {3(y 2 +a.2)X 
Rea > 0, Re {3 > 0 
(45) (x2+{32)+XvK [a(x2+{32)'1.] 2- y, "X a +v {3 '1. +v(y2+ a2) ±X v-!4 
v 
Rea > 0, Re {3 > 0 x K ±v-X [{3 (y2 +a 2) '1.] 
(46) x'l. I_!4l X{3 [(x 2+a 2)X-a]1 (rr/2) X y-'1. (y2 + {3 2) -x 
X K !4 l X {3 [ (x 2 + a 2) X + all x e -0-(y 2 + {3 2) X 
Rea> 0, Re {3 > 0 
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Bessel functions of other arguments (cont'd) 
f(x) g(y) = J"" f(x) cos (xy)dx y>O 
0 
47) J [b (a 2 -x 2) ~] 
0 0 <x <a (b 2 + r 2)-~ sin [a (b 2 + r 2) ~] 
0 a<x<oo 
b>O 
(48) 0 O<x<a (b 2_y2)-~ e -a(b 2-y2)~ 
Jo[b(x2-a2)] a<x<oo 0 <y < b 
b>O -(y 2-b 2)-~ sin [a (y 2-b 2) ~] 
b<y<oo 
49) Jo [b (x 2_a 2) ~] a, b > 0 (b 2 -y 2)-~ cosh[a(b 2-y 2)~] 
o <r < b 
0 b<y<oo 
50) (a2-x2)~"J [b(a2-x2)~] 2-~rr~av+~b"J [a(b 2 +y 2)~] 
" O<x<a 
v+~ 
x (b 2 +y2) -~ v-!l 
0 a<x<oo 
Rev> -1, b>O 
(51) 0 O<x<a (2a/rr)~(ab) "(b 2- y 2) -~ v-!l 
(x 2-a 2)~"J [b(x 2 -a 2)~] xKv+~ [a(b 2 -y 2)~] O<y<b y 
a<x<oo -(~ rra) ~ (ab) "(b 2 -y 2) -~ v-~ 
-1 <Rev<~. b>O X Y -y-~ [a (y 2-b 2)~] b < y < oo 
(52) x2n(l-x2)~Yh J [a(l-x2)~] 2-~ rr~ a-v~d )• (_!}__ J y da ydy 0<x<1 
0 l<x < oo 
xla2Y+2•y2n-t (a2+y2)~lv+•+n+~J 
Rev> -1, a>O x Jv+.+n+~[(a 2 +y 2)~] 
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Bessel functions of other arguments (cont'd) 
f(x) g(y) = {"' f(x) cos(xy)dx 
0 
y>O 
(53) 0 0 <x < l 0 O<y<a 
x(x 2-l)l{"J [a(x 2-l)l{] (~ rr) ~a "y "(y 2 -a 2)-~ v-~ 
tJ 
xJ [(y2-a2)~] l<x<oo a<y<oo 
-v-3/2 
-l <Rev<-~, a>O 
(54) 0 0 < x < b -~rrJ~ l~b [y-(y 2 -a 2) ~]l 
,v 
(x 2 -b 2)-~J [a(x 2 -b 2) ~] xY -~ vl~b[y+(y 2-a 2) ~]l ll 
b<x<oo a<y<oo 
Rev> -1, a>O 
(55) 0 0 <x < c ({3 2+c 2) ~ v cosh ({3y) 
x (x 2 + {3 2) - 1 (x 2 _ c 2) ~ v xKv [a({3 2+ c 2)!h] a<y<oo 
xJ [a(x 2-c 2)l{] 
tJ 
c<x<oo 
-l <Rev< 3/2 
a> 0, Re {3 > 0 
(56) 0-x~Y.;v-~ C" (x) (-l)n 2-~ 17 l{ a-X +v(a2+y2)-!h -~t 2n 
xJv-~ [a (l-x 2)!h] 0 <x < l x C~n[y(a 2 +y2)-~ ] 
0 l<x<oo x J [(a2+y2)l{] v+2n 
Rev>-~ 
(57) 0 O<x<c (-l) n+1 ({3 2 +c 2) !~.; v+n-~ cosh (by) 
x (x 2+(32)-1 (x 2_c 2)~ v+n-X xK)a({3 2 +c 2)~] O<y<a 
xY [a(x 2 -c 2)~] 
ll c <x<oo 
-l/2 -n <Rev< 5/2 -2n 
a> 0, Re {3 > 0 
(58) H (21 [a({32-x2)~] 2 2 ~ · ( 2 2) -~ - i f3 (a +y ) 
0 I 
t a +y e 
-rr < arg({3 2 - x 2) l{ ::; 0, a>O 
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Bessel functions of other arguments (cont'd) 
f(x) g(y) = Joo {(x) co s (xy)dx y>O 
0 
(59) H (I) [a ({:3 2 -x 2) ~] · ( 2 2)-~ i J3 (a 2 ty 2 ) ~ 
0 ~ -t a +y e 
rr > arg ({:3 2 - x 2) :2 0, a > O 
(60) J2 J2acos0~ x)] O < x < rr rr J v-y (a) J v+y (a) 
0 rr < x<oo 
Rev > -7::; 
(6l) I 2 v [2a cos (l':;x)] O < x < rr rr Iv-y (a) Iv+ Y (a) 
0 rr/2 < x < oo 
Rev > -7::; 
(62) J 0 [2asinh (7:; x)] a> O [I. (a)+I . (a)]K. (a) lY -•y ly 
(63) J 2 )2a cosh (7:;x)] a>O -(rr/ 2) [J + . (a) Y . (a) v •Y v-•y 
+ J . (a) Y +. (a)] 
v-•y v •Y 
(64) J 2 v[2a sinhR(;:)~ -7::;, I . (a) K + . (a ) 
a > O 
V-ly V lY 
+ I v+i/a) Kv-iy 
(65) Y 0 [2a sinh (l':; x)] a > O -(2/rr) cosh (rry)[K iy (a)]2 
(66) K 0 [2a sinh (7:; x)] Rea > 0 ~ rr 2 1[J . (a)F + [Y . (a)F! •Y lY 
(67) Jl.J_x(a)Jv+x(a) 7:;J2 l.J[2a co s (l':;y)] y < rr 
0 y > rr 
(68) sech (7::; rrx) [J u (a) 
+ J_ix (a)] a > O sin (a cosh y) 
(69) csch (7::; rrx)[ J ix (a) -J_ u (a)] -i cos (a cosh y ) 
a > O 
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Bessel functions of other arguments (cont'd) 
f(x) g (y) = J;, <>0 f (x) cos (xy)dx y>O 
(70) e ~ 11" H 121 (a) 
t% a > O ie - ia cosh y 
{71) e -~ 11" H 1.11 (a) 
tx a>O -ie ia cosh y 
{72) H ~21 (a) H ~21 (b) e 11" 
u u a, b > 0 iH~21 [(a 2 +b 2 + 2abcoshy)~) 
(73) sech (rrx) I[J . (a)F+ [Y . (a)Jll 
t.% t.% -Y 0 [2a cosh{%y)1-E 0 [2a cosh (~y)) 
a > O 
(74) Iv+x (a) l 11 _"(a) ~ I 2 )2a cosh (~y)) O < y<rr 
0 rr <y<<>O 
(75) K ix (a) Rea > 0 ~ rr e - a cosh y 
(76) cosh (~ rr x) K ix (a) a > O (~ rr) cos(asinhy) 
(77) K ix (a) K ix (b) a, b > 0 (~rr)K 0 [(a 2 +b 2+2ab coshy)~) 
See also the table of Hankel Tra nsfonns 
1.14. other higher transcendental functions 
2 11~ 2-~ e ~y 2 {1) e ~x D 
-2 (x) D - 2 (y) 
(2) e -~x 2 D 2n (x ) (-1) n 2-~ 1T~ Y 2n e -Y,y 2 
{3) D2 v-~ [(2x) ~)ID_ 2v-~[(2x) ~] 11 \-2 v-~ [(l +y 2)~+ 1]2 v csc ( ~~ rr-vrr) (l~y 2)~ 
+ D _2v-~ [-(2x) ~)l 
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Higher functions (cont'd) 
f(x) g(y) = J;,oo f(x) cos(xy)dx y > 0 
(4) 2 e -Y,x [D 2 11_~ (x)+D211_~ (-x)] 
Rev >~ 
(5) 1F2(a;{3, ~; -~x2) 
Re {3 > Rea > 0 
rr!({3) Y2a-1 (l-y2)f3- a-1 
1 (a)[' ({3- a) 
0 <y < l 
0 l <y< oo 
(6) X -3/ 2 w (~ 2) JL+p,-1/a +,)\ 2 X 
x M Jl-p,-1/a - A.(~x 2) 
Re p < l / 8, Re A< 3/8 
f----+------ - --- --+- ---- - ---------1 
(7) 
Rev < ~ 
(8) x -2Jl-1 e - Y,x 2M (x 2) 
-K ,f.1. 
Re(K- p.) < ~ 
2 K- Jl 77 ~ l (l+2p.) [f' (~-K+p.)]- 1 
Jl- K-1 -2-3y2 
x y e 
X W_ ~ K-~ Jl• -~K+~)~ y 2) 
(9) 2F1 (a,{3 ; ~; -c 2 x 2) 
R e a > 0, Re {3 > 0, 
2-a-j3+1 7TC -a-f3[['(a)1({3))- 1 
c > 0 xya+,B- 1 Ka-j3(y/ c) 
(lO) For other cosine transfonns of functions of the form 
P F q (a 1 , ••• , a P; b 1 , ••• , b q; x 2 ) 
see the table of Hankel transfonns. 
01) [6
4 
(Oj ie 2.1:)+ 6
2 
(Oiie ZX) 
- 6
3 
(Ojie ZX)]e ~"' 
~ (2~ +iy_l)(l-2~ -iy) 77-~ -~ iy 
x ['(~ + ~iy) (Uhiy) 
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Higher fmctions (cont'd) 
f(x) g(y) = J0
00 
f(x) cos(xy)dx y>O 
(l2) e~>= [e (Oiiez..)-1] 
3 
2(1+4y 2)- 1 [l-2~(y)] 
(13) (x 2+a 2) -~ K [b (x 2+ a 2)-~] ~rri0 l ~[a-(a 2-b 2)~]yl 
a> b >0 x K 0 l ~[a +(a 2 -b 2) ~]yl 
f(x) 
(l) g (x) 
(2) f (ax) 
(3) f (ax) cos (bx) 
(4) f (ax)sin (bx) 
(5) x 2n f(x) 
(6) x 2n+t f(x) 
CHAPTER II 
FOURIER SINE TRANSFORMS 
2.1. General formulas 
g (y) = Joo [(x) sin (xy)dx 
0 
y>O 
~ TT((y) 
a > 0 a-t g (a-t x) 
a, b > 0 L [ g (y:b) +g(y:b) J 
a, b > 0 - Joo f(x)cos --x dx 1 c-b ) 
2a o a 
1 00 (y+b ) 
-- J f(x)cos -- x dx 
2a o a 
(-1)" d2n g (y) 
dy2n 
(-1)n+1 
d2n+1 
dy 2n+t 
2 .2. Algebraic flBlctions 
0 <x < •I ,-• [1-oos (ay)] 
a<x <oo 
63 
Joo f(x)cos (xy)dx 
0 
64 
f(x) 
(2) X 
2-x 
0 
3) x-1 
(4) x-1 
0 
(5) 0 
x-1 
(6) X-~ 
(7) X-~ 
0 
(8) 0 
X-~ 
(9) x-3/2 
(lO) (x +a)- 1 
(ll) (a-x)- 1 
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Algebraic functions (cOl 11t'd) 
0 < x < l 
l < x < 2 
x>2 
0 < x <a 
a < x. < '"' 
0 < x < a 
a < x < o o 
O < x < l 
l < x < oo 
O < x < l 
l < x < oo 
ia rg ai < 11 
a > O 
g(y) "' J r oof(x)sin(xy)dx y > O 
0 
y-2 [2 s iny-sin(2y)] 
~IT 
Si (ay) 
-si (ay 
(~ IT)~ 
(271) ~ ~ 
(271) ~ ' y -~ [~-S (y)] 
1---
(27T) r) 1 
- -
Ci (, 2y )sin (ay)-si(ay)cos(ay) 
sin (ay ) Ci (a y) 
-cos (ay) [~ 11+ Si (a y)] 
The in tegra l is a Cauchy 
cipal Value Prin 
-
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Algebraic functions (coot 'd) 
f(x) g (y) = Joo f (x) sin (xy )dx 
0 
y>O 
(12) (x+a)-~ jargal < TT 11~ (2y)-~ [co!'(ay)-sin(ay) 
+2C (ay) sin(a~-2S (ay) cos,ay )] 
(l3) 0 O<x<a TT~ (2y) -~ [sin (ay )+cos (ay)] 
(x-a)-~ a<x<oo 
(14) (x2+a2)-l a>O (2a)-1 [e -ayEi(ay)-e ay Ei (-ay)] 
(15) x (x2+a2)-l Rea> 0 Yzrre-ay 
(16) (3 (3 rre -{3y sin(ay) 
-(32+(a-x)2 {32+(a+x)2 
a ± i (3 not real, Re (3 > 0 
(17) (a+x) (a-x) rre -{3y cos~y) 
-{32+ (a+x) 2 (3 2 +(a-x) 2 
a ± i (3 not real, Re (3 > 0 
(l8) (a2-x2)-' a>O a_, [sin (ay) Ci (ay )-cos (ay) Si (ay)] 
The integral is a Cauchy Principal 
Value 
(19) x(a 2 -x 2)- 1 a > O -Yzrr cos(ay) 
The integral is a Cauchy Principal 
Value 
(20) x -1 (x 2+a2)-l Rea> 0 Yz TT a-2 (1- e -a Y) 
(21) x (a 3 ±a2 x+ax 2 ±x 3)-1 ±~a -I [e -ay Ei(ay) -e ay Ei (-ay) 
a>O -2 Ci (ay) sin (ay) 
+ 2 Si (ay) cos (ayJ]+ITe -ay~ 11 cos (ay) 
The integral is a Cauchy Principal 
Value when lower signs are taken 
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Algebraic functions (coot 'd) 
f(x) g (y) = Joo f (x) sin (X') )dx 
0 -
y>O 
(22) x 2 (a 3 ±a 2 x +ax 2 ±x 3) -t ~ [e ay Ei (-ay)-e -ay Ei(ay) 
a>O + 2Ci (ay) sin (ay) 
-2 Si (a)) cos (ay )] ±rre -ay±rr cos (ay) 
The integral is a Cauchy Principal 
Value when' lower signs are taken 
(23) x[x 4 + 2a 2x 2 co~28}ta 4 )-1 ~ rra - 2csc(28)e -ay coa 8 sin (ay sin 8) 
a> 0, l8l<~rr 
(24) x 3 [x 4 + 2a 2 x 2cos(28)+a 4]-1 ~ rrcsc(28)e -aycas 8 sin[2 8-ay sin 8] 
a> 0, 181 < ~7T 
(25) x [(a2+x 2) (f3 z+x 2)r' ~ rr(e -{3y_e -a1)(a2- f3 2)-t 
Rea> 0, Re f3 > 0 
(26) (x 2 +a2)-~ Rea >0 ~rr [I0 (ay)-L 0 (ay)] 
(27) x (x2+a2)-3/2 Rea> 0 yK 0 (ay) 
(28) x-~ (x 2+ a2)-~ Re a>O (~ rr) ~y~ ~ (~ ay)K~ (~ay) 
(29) x-~ (a 2-x 2)-~ O<x<a (~ rr) 3/2 y 1/2 (JI/4 (~ ay )) 2 
0 a<x<O 
(30) 0 0 <x <a -~ rr(~ rry) ~ J~ (~ay) Y ~ (~ay) 
x-~(x 2-a 2)-~ a<x<oo 
(31) (x 2 + a 2) -~ [(x 2 + a 2) ~ -a]~ rr~ (2y)-~ e -ay 
(32) x-~ (x 2 + a2)-~[x + (x2 + a2)~T~ 2~ a-1 sinh(~ay)K 0(~ay) 
Rea >0 
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Algebraic functions (cont'd) 
f(x) g(y) = J.()O f(x)sin (xy)dx 
0 
y > 0 
(33) x -~ (x 2 + a 2) -~ [x +(x 2+ a 2)~]~ 2-~rre-Xay I0 (~ay) 
Rea> 0 
(34) x~ (R -R )"' 
R 1R 2 R:+R: 
b-~ K
0 
(ay)sin (by) 
R 1 = [a
2 + (b- x) 2]X 
R 2 = [a 2 + (b + x) 2] X 
a >0 
(35) x(x2+ a 2)-" Rea >0 
rrye -ay 
22n-2(n-l)!a2n- 3 
X "!2 (2n-m-4) !(2ay)" 
,. = 0 m ! (n- m - 2) ! 
n = 2, 3, • •. 
(36) x-1 (a2+x2)-" ~rra - 2"[1-2 1-"e -ay 
x F ,.-1 (ay)/(n -1) I] 
F 
0 
(z) = l, 
F ,.(z) = (z+2n)F ,._1(z)-zF:_1(z) 
x2• +I (-1)•+177~ d2a +I 
(37) (a2+x2)n+~ 2"a"r(n+~) dy2" +I [y"K,.(ay)] 
-25 2m5 2n, Rea >0 
(38) 
x•-1 
m odd 0 
X 2n+ a2n 
0 ~ m ~ 2n, \arga\ < ~rr/n (-~ rra"-2"/ n) f e-aysin [(k-~ ln-/n) k= I 
xl cos[(k-~)mrr/n] 
+ ay cos [(k -~) rr/n]l m even 
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Algebraic functions (cont'd) 
f(x) g(y) = J00 ((x)sin(xy)dx 
0 
y>O 
xz• +I (-l)n+a 1T dn (z• e-z~y) (39) 
---(z +xZ)n+l n! 2 dz n 
larg zl < rr, 0 <2m< 2n 
2.3. Powers with arbitrary index 
(l) x -v 0 <Rev< 2 yv-l r(l-v) cos(~vrr) 
(2) x v-1 0 <x<1 ~v-1 ( 1F, (v; v+1;iy) 
0 1<x<oo 
- 1F1 (v; v+1;-iy)] 
Rev> -1 
(3) (1-x)l' 0<x<1 y-1-r(v+l)y-v-l C)y) 
0 1<x<oo 
Rev> -1 
(4) xll(l-x)v 0 <x< 1 ,~ r(v+l)(2y)-v-~ siny Jv+~ (y) 
0 1<x<oo 
Rev>-1 
(5) xv-1 {1-x)J.L-1 O<x<l ~ B (v, p.) ( 1F, (v; v+ p.; iy) 
0 1<x<oo 
- 1F,(v;v+p.;-iy)] 
Rev> 0, Rep.> 0 
(6) (aZ+xZ)v-~ 2 11- 1 ,~ r(~+v)y-11 a 11 [ I_
11
(ay) 
Rev<~. Rea> 0 - L)ay)] 
vI:. -1/2, -3/2, -5/2, ••• 
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Arbitrary powers (cont'd) 
f(x) g(y) = r: f(x) sin (xy)dx y>O 
(7) (a 2 -x 2) v-1{ 0 <x <a 2v-I1T~ avr(v+~)y-vHv(ay) 
0 a<x<oo =avy-vs (ay) 
v.v 
Rev>-~ 
(8) 0 0 <x <a 2v-l"~ avy-vr(v+~)<lv(ay) 
(x2-a2)v-~ a<x<oo 
IRe vi < ~ 
(9) x (a 2 -x 2)1''-~ 0 <x <a 2v-l 1T~ a v+l r (v+ ~)y-v Jv+l (ay) 
0 a<x<oo 
Rev>-~ 
(10) 0 0 <x <a 2v-l 1T~ a v+l r (v+ ~)y -vy (ay) 
-v-I 
x (x2-a2)v-~ a<x<oo 
-~<Rev< 0 
(11) x(x2+a2) v-3/2 ~"~ (2a)v[r(3/ 2-v)]-1 
Rev> -1, Rea> 0 -v xy 1 K)ay) 
(12) (x 2 +2ax)-v-~ a-v1T~ 2-v-1 r(~-v)yV 
- ~ < Re v < 3/ 2, jargal < 1T x [J v (ay) cos(a :)')+ Y )ay) sin(a)}] 
v-,} ~ 
(13) <ax-x 2)v-~ 0 < x <a 1T~ r (v+ ~)a vy-v sin (~ay)J v (~ ay} 
0 a<x<oo 
Rev>-~ 
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Arbitrary powers (cont'd) 
f(x) g(y) = J: {(x)sin (xy )dx y>O 
(14) 0 O < x < a ~rrl{r(v+~)avy -v 
(x 2-ax)v-l{ a < x <oo X [clv (~ ay) cos (~,2 ay) 
IRe vi < ~ -:tv(~ ay) sin (X ay)] 
(15) (a+ix) - v_ (a- ix)-v rri [r(v)]-1e-a.yyv-1 
Re v > 0, Rea > 0 
(16) x [(a+ix)-v+ (a -ix)-v] -rr[r(v)]-1 yv- 2(1-ay)e-a.y 
Re v > 0, Rea > 0 
( 17) x 211 [(a- ix) - v - (a+ ix) -V] (-l) n + 1 rri [r (v)] - 1 (2n )! 
0 :S 2n < Re v, Rea > 0 - ay v-2n-1Lv-1-2n( ) X e y 2n ay 
(18) x 2n+1 [(a+ ix) -v + (a-ix) -V] (-1) n+11T [r (v)r1 e -a.y yv-2n-2 
-1<2n+1 < Rev 
Rea > 0 
x (2n + 1)! L ~;.:';- 2 (ay) 
(19) (x 2+a 2) -~ [x + (x 2+a 2) ~rv rra -v esc (vrr) [sin (Yz vrr) Iv (ay) 
Rev > -1, a>O + ~i Jv(iay)- Yz i J) - iay )] 
(20) (x 2 + a2) -~I [(x 2 +a 2) ~ +x] v 2av Kv(ay) sin (~1/17) 
-[(x2+a2) ~ -x] v! 
IRe vi < 1, Rea > 0 
(21) (a 2_ x 2) - l{ l[x + i(a 2_x 2) ~] v ~ rra 11 esc(~ V1T) [J v (ay) -J _)ay)] 
+ [x - i (a 2 - x 2) ~) v! 
0 < x < a 
0 a<x<oo 
(22) 0 0 <x <a rra V[J v (ay) cos(~ 1/17) 
(x 2_a 2) -~ I [x + (x 2-a 2) ~]v 
-Y 11 (ay) sin ( ~ vrr)] 
+ [x- (x 2- a 2) ~] v! a<x < oo 
IRe vi < l 
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Arbitrary powers (cont'd) 
f(x) g (y) = J"" f (x) sin (xy )dx 
0 
y>O 
(23) x -~ (x 2+ a 2) -~ [(x 2+ a 2)~+x]11 a11 (~17y)~ 1!4-~)~ay) 
Rev < 3/2, Rea> 0 xK!4'+~v(~ay) 
(24) x -~(a 2 -x 2) ~I [(a +x) ~ 2 -112 (2 a)2v 173/2y 1/2 Jv+!4' (~ay) 
+ i (a-x)~] 411 +[(a +x) ~ 
x J-v+!4' (~ay) -i(a-x)~] 411l O<x < a 
0 a<x<oo 
(25) 0 0 < x < a -~ 11(~ 11y) ~a 11 [J !4 +~ )~ay) 
X~ (x2- a2rJh l[x + (x2-a2) ~)ll x Y!4'-~v(~ay) 
+ [x - (x 2 -a 2) ~ )111 a<x < oo 
+ J!4' -~ v(~ay) y ~ +~ v(~ay)] 
Rev < 3/2 
(26) (x2+2 ax)~ l[x +a+ (x2+2 ax)Xf 11 a 11 [Y 11 (ay) sin (ay- ~ V17) 
+[x + a-(x 2 +2 ax)~] 111 + J
11
(ay) cos(ay-~ v11)] 
\Rev\ < 1, \arg a\ < 11 
(27) x-v-X (x2+a2)-~ 2~ a-1 y-~ ro~-~v)W~%-·, !4 (ay) 
x [a+ (x 2 + a 2) ~] v x M-~ v.!4 (ay) 
Rev < 3/2, Rea > 0 
(28) x 2v(x 2+ a2) - /J. -1 1 211-2/J. r(l+v)r(~t-v) ~ a r <~t+ 1) y 
- 1 < Re v < Re 1L + l 
Rea > 0 x 1F2(v+ l; v+ 1-~t; 3 / 2; 14 a 2y 2) 
+4v-JJ.-117~ r (v-~t) ~-2!1+1 y 
r <~t-v+ 3/ 2) 
x 1F2( u+l;/L-v+3/ 2; /L-v+l; ~a 2y 2) 
(29) x!J.(l-x 2) 11 0 < x < a see under Hankel Transforms 
0 a <x<oo 
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2.4. Exponential functions 
f(x) g (y) = J 
0
00 f (x) sin (xy) dx y>O 
(l) le - ax Rea> 0 y(a2+y2)-' 
(2) X -I e - ax Rea> 0 tan-1 (a- 1 y) 
(3) X ne - ax Re a > O ~ )n+l n! a2:y2 
~n) (n+1 J(Y Jm +I X 1:, (-1) 11 -
m=o 2m+1 a 
(4) x-~e -ax Rea > 0 
77~ 2-~ [(a 2 +y 2)~ -a]~ 
(a2+y2)~ 
(5) X -3/2 e -ax Rea > 0 (277)~ [(a 2 +y 2)~ -a] ~ 
xn-~e-ax 
dn 
(6) (-1)n 1T y, 2 - X --
n = -1, 0, l, 2, ••• da n 
Rea > 0 x l(a2+y2)-~ [(a2+y2)~ -a] ~l 
(7) x v-1 e - ax r(v)(a2 +y 2)-~ 11 sin[vtan-1 (y/a)] 
Re 11 > -1, Rea > 0 
(8) X -2 (e -ax_ e - f3 x) ~y log [(y2+~2)/(y2+a2)] 
Rea> 0, Re ~ > 0 +~tan_ , (~- 1 y) -atan - 1 (a - 1 y) 
(9) x-1 (1+~x)- 1 e - a.x tan- 1 (y/a) - ~i lexp [(a-iy)/m 
Rea > 0, \argm < " xEi[-(a~iy)/m 
-exp [(a+iy)/m Ei [-(a+iy)/ ml 
(lO) (e ax+ l)-1 Rea > 0 ~ y- 1 - ~ 11a- 1 csch (77a -I y) 
(ll) (e a.x -1) -I Rea > 0 ~ 11a -I ctnh (7Ta -I y )-~ y -I 
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Exponential functions (cont'd) 
f(x) g (y) = fa 00 f(x) sin (xy)dx y>O 
(12) x -• (eax+1)-1 see Fock, V., 1926: Arch. 
Elektrotechnik 16, 331-340 
(13) e -~ x (l-e -x)-1 -~~ tanh (77 y) 
1 n-1 (14) e -mn-e-x)-1 17 17 l y - - - + -2 2y e 27TY -1 y2+k2 
k = I 
(15) e-ax(e -"-1)-1 Rea> -1 ~i 1/!(a+iy)-~i 1/1 (a-iy) 
(16) (ea"-ef3x)-t 1 [ (a+ iy ) ~a-iy)] -~Ha-,8)- i l/1 a-{3 - ljl a - {3 
Rea > 0, Re {3 > 0 
(17) e -ax (1-e- ,Bxp;-t [ 0 a-iy) c a+iy)] -~i{3 - 1 B v,-{3- -8 11,{3 
Re v > -1 
Re a>Re(v-1){3 
(18) e -ax 2 Rea > 0 ~ a-1 ye - l4y
2/a 
1
F
1 
(l/2; 3 / 2; ~ a...,y 2) 
= ~ a-'y ,F, n. 3 /2; -~a_, y 2) 
% . ~ -~ -1,4y2/aErf(% . -!h ) 
=- 2 t 11 a e 2 t a y 
(19) xe-ax 2 iargal < ~17 ~ 17 1/2 a -3/2 y e - !4 a- I y z 
2 
-· 2 (20) xe i ax 
-17 < arga < 0 ~ 17 t/2y a-3/2ei (~7T-!4a y) 
(21) x-• e-ax 2 largal < ~17 ~211 Erf (%a-~ y) 
2 - 3 -1 2 
(22) x-~ e - ax iargal < %11 2-3/2 17 a- t/2yl/2e-2 a y 
x ~ (2-3 a-1 y 2) 
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Exponential functions (cont'd ) 
f(x) g (y) = f
0
"" f (x) s in (x y }dx y> O 
n ~ - 2- 3a-t y2 
X 2n+t e -ax 2 (-1) TT e D (2-';, -~ ) (23) 2 n+3/2 an+t 2n+t a Y jargal < ~~ TT 
_, 2 
(-1r~e-l4a r ( ~ -'/, 
= 
2 n+3/2 an+t He 2n+12"" a y ) 
x 211-2 e -ax 2 ~ a - 11r (v) y ,F;(v; 3/2;-~ a- 1 y 2) (24) 
R e v > 0, jar g aj < ~ TT _, 2 = ~ a-11r(v)ye -!4a r 
x 1J<; (3/2- v; 3/ 2; ~4 a- 1 y 2) 
(25) xea(l-x2) (~ TT) ~y -~ 00 0 <x < 1 .... (2a) Py - p .... 
0 1 <x< oo 
p =o 
X J p+3/2 (y) 
(26) 2 2 x (x 2 + /3 2) - 1 e - a x 2 2 ~ TTea f3 [e - f3 YErfc (a/3 - ~ a- 1 y) 
Rea > 0, Re {3,> 0 
- ef3Y Erfc (a /3 +~a- t y)] 
-ax 2_f3x _, 2 (27) e ja rg aj < ~ TT -~ iTT ~ a-~ l el4a (,l:i-iy ) 
xErfc[~ a-~ ({3-iy)] 
- e !4 a-'( f3+iy )2 Erfcn~a-';, ({3 + iy )]l 
(28) xe - ax 2 - f3x larg al < % TT 2-3 · 1/2 -3/2 ({3 · ) - l4a-1(f3- iy )
2 
~TT a -~ye 
x E rfc [~a-112 ({3- iy )] - 2 - 3 iTT 112 
-t ( . )2 
- 3/2 ({3 · ) -l4a j3+Ly x a + ~r e 
x Erfc[~ a - 112 ({3 + iy)] 
(29) x-~e -afx jarg al < ~ TT TT~ (2 y)-~ e -(2ay ) ~ 
x [cos (2 ay) ~ +sin (2 ay) ~] 
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Exponential functions (cont'd) 
f(x) g(y) == Joo [(x)sin (xy)dx y>O 
0 
(30) x-3/ 2e -a j x largal < ~ 77 77~a-~e -(2 ay ) ~ sin(2ay)~ 
(31) x-v-t e-l<la2/x i2va-vy~v[e!07T iv K (ae!07Tiy ~) 
Rev > -1, larg al < ~ 77 -!0 7Tiv K ( -!0 7Ty ~)] -e 
11 
ae y 
(32) x -~ e -(ax+,& -t) 77 ~ (y2+a2)-~e - 2,B~u 
larga l < Yz 11, larg,BI < Yz 11 x [u sin (2,8 ~ v)+v cos(2,B ~ v)] 
u == 2-Jf [a+ (y2 + a2) ~ ]~ 
v == 2-~ [(y 2 + a 2)~- a]~ 
(33) X -3/2 e -ax-,8 x -t 77~ f3-~e-2av sin(2au) 
largal < ~211, I arg .B I < ~~ 11 u == 2-~ a-t ,By, [(a2 + y 2)X- a] ~ 
v == 2-y, a-t ,B~ [(a 2 + y 2)~ + a] X 
(34) -~ -ax~ x e [arg al < l{ 77 -liz 77 a~ y -~ [J!( (2-3 a 2 y-t) 
x cos(2-377+2-3 a 2y-t) 
+ Y!4 (2-Jdy - t) sin(2-J77+ 2-J a2y -I)] 
(35) xe -,B(x 2 +a2) ~ ,Ba2y(y2+,82)-t K 2 [a(y2+f32) '/, ] 
Re ,B > 0, Rea > 0 
2 2 ~ 
ay(y2+,82)- y, Kt [a(y2+f32) ~ ] (36) ( 2 2)-~ - ,B(a +x ) x a +x e 
Rea > 0, Re f3 > 0 
2 2 y, 
(Yz77Y)y, ~I Yzf3 [(a 2+y 2)y, -a]l (37) -Y, ({3 2 2)- Y, -a(,B +x ) x +x e 
Rea > 0, Re ,B > 0 x K!41Yz ,B [(a 2+y 2)X +aJI 
(38) [({3 2 +x 2) y, _,B) y, ({3 2+x 2) -y, (Yz 77) y, y [a+ (a2 +y 2) X] - y, 
X e -a(,B2 +x 2) y, 2 2 ~ x(a 2 +y 2) - Xe - ,8 (:> +y ) 
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Exponential functions (cont'd) 
f(x) g(y) = J"" f(x)sin (xy)dx 
0 
y>O 
(39) -X -ax-X x e 11X (2 y) -X [cos (2 ay) X+ sin (2ay)~ 
Rea> 0, Re {3 > 0 
(40) (e21TXX -1)-1 see Ramanujan, Srinivasa, 1915: 
Mess. Math. 44, 75-85 
2.5. Logarithmic functions 
(1) logx 0<x<1 -y-1 [C + log y- Ci (y)] 
0 1<x<oo 
(2) x- 1 log x -~ 7T(C +logy) 
(3) x-X log x -(~ 77y- 1) X [log (4y) + C- ~ 77] 
(4) x v-I log x jRevj < 1 
77Y-v 
2r{l-v) cos(~v77) 
x [t/J (v) + ~ 77 ctn (~ v77) -log y] 
(5) x (x 2 + b 2) -I log (ax) ~ 11 e- by log (ab) 
a, b > 0 -~77 [e by Ei (-by)+ e -by Ei (by)] 
(6) x(x 2 -a 2)-1 logx a>O -~ 77! cos (ay) [Ci (ay )-log a] 
+sin (ay )[Si (ay )-~ 77 ]I 
The integral is a Cauchy Principal 
Value 
(7) e -ax log x Rea >0 {y 2 + a 2) -I [a tan -I (C/ a) -yy 
-~y log(y 2 +a2 )] 
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Logarithmic functions (cont'd) 
f(x) g (y) = [
0
"" f(x) sin (xy)dx y>O 
(8) e-axxv-l logx I' (v) (a2 + y 2) -~ 11 sin[v tan- 1(y / a)] 
Rev>-1, Rea> 0 x [ t/J (v)- ~~2log(a 2+ y 2) +tan -I (y /a) 
x ctn [v tan -I (y / a)] 
(9) x-1 (log x)2 %rrC 2 +rr3/24+rrC logy 
+ ~ rrOog y) 2 
(lO) xv-1 (log x)2 r (v)y-V sin(~ V7T) [tjl I (v)+ tjJ 2(v) 
0 <Rev< l +rrt/J(v) ctn(~vrr)-2t,U(v)log y 
-rr logy ctn (~ vrr)+Oog y)2-rr2] 
lx+a I 7T (11) log-- a>O - sin (ay) 
x-a y 
(12) log (x2+a2+x) 
x 2+a 2 -x 
2 rry- 1 exp [-(a 2 -~)X y] sin (~y) 
[ (x+f3)2+a2 J 2rr (13) log --e -ay sin ({3 y) (x -.8)2 + a2 y 
Rea> 0, 1Imf31 ~Rea 
(14) x-1 log(l+a 2x 2) a>O -rr Ei (-a- 1 y) 
(15) (a2x2+c
2) 
x-1 log 2 2 2 
b x +c 
77 [ Ei (- :r)- Ei0 c:) J 
a, b, c > 0 
(16) (a2+x2)-X log[x+(a2+x2) X] ~7T K0 (ay)+ ~ rr0oga)[I0 (ay) 
Rea > 0 - L 0 (ay)] 
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2.6. Trigonometric functions of argument kx 
f(x) g{y) = f""f(x)sin(xy)dx 
0 
y>O 
(l) x _,sin (ax) a >O ~log j(y+a)(y-a) -I J 
(2) x - 2 sin (ax) a >O ~"Y 0 < y <a 
~"a a < y < oo 
(3) x v-I sin (ax) Jy-aj-" -lr +aJ-v 1T 
-2 < Re v < 1, vfo0 4 r {1- v) sin(~ V7T) 
a>O 
(4) (l-x 2)- 1 sin(7Tx) siny O,$y$rr 
0 1T$Y 
(5) (x 2 + a 2)- 1 sin(bx) ~ 1ra _, e -ab sinh (ay) O <y < b 
Rea > 0, b >O ~ 1ra -! e -a:r sinh(a ~ b < y < oo 
(6) x- 1 e-ax sin(f3x) ~ logl[(y + m 2 + a 2]/ [(y -/3) 2 + d]l 
Rea > IIm/31 
(7) e-= 2 sin(f3x) ~ I{ -){ -~a-1(y2+,B2) 2 rr a e 
Rea > 0 x sinh(~{3a- 1 y) 
(8) x-1 sin 2 (ax) a>O rr/ 4 0 < y < 2a 
77/ 8 y = 2a 
0 2 a < y <"" 
(9) x- 2 sin 2 (ax) a >O ~ (y+ 2a)log lr+2 a l 
+~ (y-2a) log Jy-2 aj-~ylog y 
(lO) x-1 sin (ax)sin (bx) 0 O<y< a-b 
azb>O ~1T a-b <y<a + b 
0 
-
a+b <y <"" 
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Trigonometric functions of kx (cont'd) 
f(x) g (y) = J ""f (x) sin (xy) dx 
0 
y>O 
(ll) x - 2 sin (ax) sin (bx) -~(y+a-b) log (y+a-b) 
ac_b > O + ~ (y+a +b) log (y+a+b) 
- ~ lr-a-bllog lr-a-b l 
x sgn(a+b-y) 
+~ lr-a+bllog lr-a+bl 
x sgn (a-b-y) 
(12) x - 3 sin (ax) sin (bx) ~rrby O<y < a-b 
ac_b > O ~ rrby-2-3 rr(a-b -y) 2 
a-b<y < a+b 
~ rrab a+b<y<oo 
(13) x -v sin (ax) sin ( bx) ~ r (l-v) cos(~ vrr) 
0 < Rev < 4, J.l =/1 , 2, 3 x [(y +a-b) v- 1 -(y+a+b) v-1 
a>b > O 
- lr -a + b 111- 1 sgn (a- b - y) 
+lr-a-blv-1 sgn(a+b-y)] 
(14) x-I sin 2 (ax) sin (bx) l 
-log l(b +rf (2a-b +y)(2a + b-r)l 
8 
a > 0, b >O 1 
--logl(b -y)2(2a +b+y)(2a-b-y)l 
8 
(15) x-2 sin 2 (ax) sin (bx) rr2-..(lb-2a-rl + lb +2a -rl 
a, b > 0 -2lb-yl) 
(16) x - 4 sin 3 (ax) a > O (rry/ 24)(9a 2 -y 2) O <y::;;a 
(rr/ 48)[24 a 3 - (3 a -y) 3] 
a:=;;y$_3a 
~ rra 3 a <y< oo 
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Trigonometric fiDJctions of kx (cont'd) 
f(x) g(y) = J"" f(x)sin(xy)dx 
0 
y>O 
(17) x - 1 sin 2 (ax) sin 2 (bx) (rr/32)[2+ sgn (y-2a+ 2 b) 
a, b > 0 + sgn(y+2a-2b)-2 sgn(y-2a) 
-2sgn(y-2b)] 
08) [sin(rrx)] 11- 1 0<x<1 2 1 - 11 sin (~y)r(v) 
0 1<x<oo xtr[~(v+ 1+y/rr)] 
Re v>O xr [~(v+ 1-y/rr)]l-1 
(19) e -a.s (sin x) 2" Rea >0 -(-4)_"_1 (2n + 1)-1 
X { [ c~;::i1a +n) J -1 
+ [ ~r;:~;fn)J1} 
(20) e-a.:o: (sinx) 2"-1 Rea >0 -(-4)_"_1 n - 1 i 
X {t cy-~~=-~+n) r 
-
[ c~y+~~:+~+n) J -1} 
(21) (x 2 +f3 2)-1 esc (ax) ~77{3- 1 sinh(f3y) csch(af3) O<y<a 
a> 0, Re f3 > 0 Cauchy Principal Value 
x 1 -~ .. [ IT sin (a x)] • (22) 0 r> l: a 
n= 2 n n 
an> 0 n= 2 
(23) x-1 cos(ax) a>O 0 0 <y < a 
rr/4 y=a 
rr/2 a<y<oo 
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'n'igonometdc functions of'"' (cont'd) 
-
f(x) g(y) = f 0
00 
f(x)sin(xy)dx y>O 
(24) x v-t cos (ax) IRevl < 1 ~ TT sec(~ VTT) [f' (l-11)] -t 
x [(y+a)-11- lr-al-11sgn (a -y)] 
(25) x (x 2 +a2)-t cos (bx) - ~ TTe -a.b sinh(ay) O<y<b 
Rea> 0, b > O ~ TTe -a.y cosh(ab) b<y < co 
(26) x-t (1-2a cosx+a 2)-t ~ "[U-a 2>urT>r' 
0 <a< 1 x (l+a-2a Y +t) 
r,;, o, 1, 2, ••• 
~ TT [(1-a 2)(1-a)] -t 
x (1+a-aY-aY+t) 
y =O,l,2,,,, 
(27) (x 2 + a2)-t ~TTa-t (ea.-b)-t sinh(i:zy) 
X (l-2b COSX +b 2) -t sin X o ~r < 1 
0 < b < 1, Rea > 0 ~TTa-' (bea.-1}- t 
X [b • e (a+t -yla_e (t -yla.] 
-~ TTa-t (be-a.-1)-t 
x [b • e- <• +t - yla._e -a. (t -y l] 
m~y < m+1 
m = 0, l, 2, , , • 
(28) x -n [sin (ax)] • [cos (bx)] ~ Integrals of this type may be com-
puted from integrals number (3) 
and (24) of this section 
(29) x - 2 [1- cos (ax)] a>O y ly2 -a~~ a ly+a I -log - +-log --
2 y 2 2 y-a 
(30) x (x 2 +f3 2)-t sec (ax) -TT sinh (/3 y) O <y< a 
a > O, Re t3 > 0 2 sinh (af3) 
The integral is a Cauchy Principal 
Value 
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TrigonomeCric functions of kx (coot'd) 
f{x) g (y) = J 00 f (x) sin (xy )dx 
0 
y>O 
(31) x _, (b 2 -x 2) _, sec (ax) 0 O<y<a 
a, b > 0 The integral is a Cauchy Principal 
Value 
(32) x-1 (x 2 +,8 2)-1 sec (ax) % rr,B - 2 sech (a ,8) sinh (,8 y) 
a> 0, Re ,B > 0 0 <y <a 
The integral is a Cauchy Principal 
Value 
(33) x _, (1- 2a cosx +a 2)- 1 %rr(1-a)-1 {l-a [,]+I) 
.x:(l-a cosx) 0 <a< 1 y "' l, 2, ••• 
%rr0-a)-1 (1-a")+~rra" 
y = l, 2, ••• 
(34) x (x 2 +a2)-1 log (2 ± 2cosx) -rr sinh(ay)log(l ±e-a.) 
Rea> 0 
x-1 log(l+2acosx+a 2) 
7T [y J (-a)" 
(35 --I -- [1+sgn(y-n)] 
0<a<1 2 n 
n= 1 
(36) x-1 U+x 2)- 1 log[cos 2 (ax)] 7T log(l+e-2a)sinhy-rr(log2) 
a> 0 x(l- e-Y) 
(37) e -a..x esc (bx) -%ib- 1 l t/J[%b- 1 (b+y)-%ib- 1a] 
Rea> 0, b>O -t/J[%b-1 (b-y)- %ib-1 a]l 
The integral is a Cauchy Principal 
Value 
2. 7. Trigonometric functions of other arguments 
(l) sin (ax 2 ) a> 0 I ,X(2a)-~lcos(~a-'~y2)C[(277G)-'hy] 
+sin (~a~y 2)S [(2rra)-~ y ]I 
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'Digonomettic functions of other arguments (cont'd) 
f(x) g(y) = Joo f(x)sin(xy)dx 
0 
y >0 
(2) x -~ sin (ax 2) a > O -~rr(2a)-~ y~ sin (a-1y 2/ 8-3 17/ 8) 
X Jlt (a-1 y 2/ 8) 
3) cos (ax 2) a>O (2af'h rf': I sin (~a-1yz) C [(2rra)-~ y] 
_ cos (~a -1 y 2)S [(2rra-~ y]l 
4) x -~ cos (ax 2) a>O ~rr(2a)-~r cos(a-1~/8-317/8) 
x Jlt (a-1 y 2/ 8) 
(5) sin (a 3x 3) a>O ~ (3a)-s12 17y 1121 J; 13 [2 (a -I y/ 3) 312 ] 
+ J_l/3[2 (a -I y /3) 3/2] 
-3 112 17-1 K [2(a-1y/ 3) 312]l 1/3 
(6) sin(a 21x) a > O (~ 17) ay -~ J 1 (2 ay ~) 
(7) x-I sin (a 2/ x) ~ 17 Y 
0 
(2ay ~)+K 0 (2ay ~) 
(8) x-2 sin (a 2/x) ~ 17 a - I y~ J 1 (2ay ~) 
(9) x -~sin (a 2/ x) 17 112 2 -3/2 y -112 [sin (2 ay 112) 
- cos (2 ay112) + e -2ay ~ 1 
(10) x - 312 sin (a 2/ x) -rr 112 2-3/2 a-1 [cos (2ay 112) 
-sin (2ay 112)-e - 2ay ~] 
(ll) xv-l sin (a 2/ x) ~ 1T a v esc (~ v17) y -~ v 
jRevj < 1 x [Jv(2ay~) -J_)2ay ~) 
+ I_v(2ay ~)- I
11
(2ay ~)] 
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Trigonometric functions of other arguments (cont'd) 
f(x) g(y) = Joo f (x)sin(xy)dx 
0 
y>O 
(12) x -~ cos (a 2/x) "112 2-312y-112 [sin (2 ay 112) 
+cos (2by 112) + e -2ay ~ ] 
(13) x-3/2 cos (a 2/x) rr 112 2-312 a-1 [cos (2ay 112) 
+sin (2 ay 112)-e - 2ar ~ ] 
(14) x v-1 cos (a 2 /x) !Rev!< 1 ~rrb 11 sec (%vrr)y-~ 11 [Jv(2a y~) 
+J_
11
(2a y ~ ) + I_
11
(2ay ~) 
-1
11 
(2ayX)] 
{15) x -~ sin (ax~) sin (bx ~) rr~ y -~sin (%ab y-1) 
a, b > 0 x cos[~ (a 2 +b 2)y-1 -~ rr] 
(16) x -!(sin (ax~) a>O -2 -~ rra~ y-~ sin (a 2y-1/8 -3rr/8) 
x J'4 (a 2y-1/8) 
~ 1/2 2-3/2 -3/2 -Y,a.2 /y (17) e -ax sin (ax~) largal < rr/4 TT ay e 
{18) x -~ cos (ax X) (rr/y)~ cos (~a 2 y+~rr) 
(19) x -!( cos (ax~) a>O -2-~ rra~ y-~ sin (a2y-1/8-rr/8) 
x J_'4 (a 2y-1/8) 
(20) x -~ e -(3" cos (ax~) 1T ~ (y 2 + ,B 2) -'4 e -Y. a.2 (3/(y 2 +/32) 
Re ,B > 0 x sin~ tan - 1(y/ ,B) 
-~ a2y/(y 2+ ,B 2)) 
(2l) x -~ cos (ax~) cos (bx ~) "~Y-~ cos (%aby-1) 
a, b > 0 x cos[~ (a 2 +b 2)y-1 +~ rr] 
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Trigonometric functions of other arguments (cont'd) 
f(x ) g (y) = J 00 f(x) s in (xy} dx y > O 
0 
(22) x -~ [cos (ax~)+ sin (ax~)] (~ ) ~ -~ -~a 2y -~ 2 rr y e 
a > O 
~ 2 - 1 (23) x -~ e -ax [cos (ax~) (~rr)Xy -~e -~ay 
+ sin(ax~)] la rgal < rr/ 4 
(24) x (b 2 + x 2) - 2 s in [a (x 2 + b 2] ~] %rra e - yb a < y < oo 
a, b > 0 
(25) x (x2+a2) - 1 (x2 + b2) -~ (% rr)(b 2- a 2) -~ e - ay 
x sin [c (x 2+ b 2) ~] x s in [c (b 2 - a 2) ~ ] 
Rea > 0, b, c > 0 c < y < "" 
(26) x - X (x 2 +b 2) -~ sin[a(b 2 +x 2) ~] (~ rr) 3/ 2 y 112 J~ l ~ b [a- (a 2 -y 2)112]1 
a, b > 0 x J_~ 1% b [a+(a2-y2)112]J 
O < y < a 
(27) x (x 2+a2)-1 cos[c (x 2+b 2) X] (~ rr) e - a y cos [c (b 2- a2) ~ ] 
R e a > 0, b, c > 0 c < y < oo 
(28) x -~ (b 2 +x 2) -~ cos[a(b 2 +x 2) ~ ] _ (~ rr) 3/2y1 /2 J~l %b[a-(a 2_ y 2)112]1 
a, b > 0 x y -~ 1% b [a+(a 2_ y 2) 1/2]1 
O < y < a 
(29) x (x 2+ b2)-3/ 2cos[a (x 2 +b 2)112] % rre -by a <y< oo 
a , b > 0 
(30) 0 0 < x < a 2 2 ~ % rry - 1 e -b (a +y ) s inh (yy) 
(x 2+ y 2) - 1 sin [b (x 2 -a 2) X] O < y < b 
a < x <oo 
a, b > 0, R e y> 0 
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Trigonometric functions of other argwnents (cont'd) 
f(x) g(y) = J 00 [(x)sin(xy)dx 0 y>O 
(31) 0 O<x<a (% rr) 3/2 b 112 J!( I %a [y _ (y 2_ b 2)1/2]1 
(x 2-a 2)-?l sin [b (x 2 -a 2)~] x J_!( 1 %a[y+(y2-b2) 1/2]1 
a<x<oo b<y<oo 
a, b > 0 
(32) x-~(a 2-x 2)-~ (% rr) 3/2 y 112 J!( I %a [(,8 2 + y 2)112_ ,B]I 
xcos [,B (a 2 -x 2)~] 
x J!( l%a[(,B2+y2)112+,B]I 
0 < x <a 
0 a<x<oo 
(33) 0 O <x< a 0 0 <y < b 
(x 2-a 2)-~ cos [b (x 2-a 2) ~] (% 7T) J o [a (y 2 - b 2) ~ ] b<y>oo 
a<x<oo 
b > 0 
(34) 0 0 < x < a (% 11)312 b 112 J_!( 1 %a [y _ (y 2_ b 2)112]1 
(x 2-a 2)-~ cos [b (x 2 -a 2)~] x J!( l%a [y+(y2-b2)112]J 
a < x <oo b<y<oo 
b>O 
(35) 0 0 <x <a 2 2 ~ %rry-l(y2+a2)-~e-b(a +y) 
(x2+y2)-l (x 2_a2}-~ x sinh (yy) O<y<b 
x cos[b{x 2 -a 2)~] 
a<x<oo 
Rea> 0, b > O 
(36) sin(asinx) O <x<rr sin(rry)s 0 (a) • y 
0 rr < x < oo 
(37) cos(asinx) O < x < rr -y [1-cos(rry)] s_1, Y (a) 
0 rr <x<oo 
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2.8. Inverse Trigonometric functions 
f(x) g (y) = J 00 f (x) sin (xy) dx y>O 
0 
(l) 0 0 <x < a 1T sin [~(a+ b) y-~ n 1T] 
cos [n cos -I ( 2z -a-b)] 
b -a 
X Jn [~(b-a)y] 
(x-a)~ (b-x)~ 
a <x < b 
0 b < x < oo 
(2) (a 2x-x 3)-~ (~1T)312y 1/2 Jv+'4 (~ay)J_v+'4(~ay) 
x cos[2vcos-1 (x/ a)] 
O<x < a 
0 a<x < oo 
(3) tan -I (x/a) a > O (~ tr)y -I e -ay 
(4) (x 2 + a 2 ) -~ v sin [vtan -I (x / a)] ~ 17 [r (v)] -1 y v-1 e -ay 
Rev > 0, Rea > 0 
(5) ctn -I (ax) Rea > 0 ~ "y-1(1-e-y /a) 
(6) xv-~(l+x2)~v-'4 -17 -~ r (v+ ~)y - v cos (V17) 
xsin[(v-~)ctn - 1 x] xsinh(~y) Kv(~y) 
-3/ 2 < Re v < l/2 
(7) x v-~ (l +x 2) ~ v-)4: ~ 1T ~ r (v+ ~) y -v[r_v (~ y) cosh (~y) 
xcos[(v-~)ctn-1 x] 
- Iv(~y) sinh(~y)] 
-3/ 2 < Rev < l/2 
(8) tan-1 (2a/x ) Rea > 0 "Y -I e -ay sinh (ay) 
(9) tan -I [2ax/(x 2 +b 2)] "Y -I e -(a 2 +b 2) ~y sinh (ay) 
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2.9. Hyperbolic functions 
f(x) g (y) = J 00 f (x) sin (xy)dx 
0 
y>O 
( l) sech (ax) Re a>O -~17a- 1 tanh (~17a- 1y) 
-~ i a- 1 [1/J"(~+~a- 1 iy) 
-¢(~-~a-1 iy)] 
(2) csc(a x) Rea> 0 ~ 17a -I tanh(~ 17a -I y) 
(3) ctnh (~ax) -1 Rea> 0 17a-1 ctnh(17a-1 y)-y 
(4) 1-tanh (~ax) Rea >0 y-17a- 1 csch(a-1 y) 
(5) sinh (ax) csch ({3x) ~ 17{3-1 sinh (17{3- 1 y)[cosh (17{3 -I y) 
!Real< Re /3 + cos(17{3-l a)] -1 
+ ~ i ,s-1 I 1/F [~(a+ 13 + iy) /3-1] 
-1/F [~(a+ 13- iy) /3- 1]1 
(6) cosh(ax) !Real< Re 13 _i [ (3,S+a+iy) _ ~,S+a-iyJ 
cosh (,Sx) 4{3 1/F 4{3 1/F 4{3 
+ ~/3-a+iy)- ~{3-a-iy) 
1/F 4{3 1/F 4{3 
217 i sinh ({3 -I 17y) ] 
- cosh(,S -I 17y) +cos ({3 -I 17a) 
(7) cosh (ax) IRe al < Re 13 17 [ sinh (,S-
1 
ry) J 
sinh (,Sx) 2f3 cosh ({3 -I ry) +cos ({3 - 1 17a) 
(8) sinh(ax) sech(,Sx) rr,S-1 sin(~ rra/3- 1 ) sinh(~ 17/3 -I y) 
IRe a!< Re,S x [cosh (rr/3-1 y) +cos (rra/3 -l)r1 
(9) sinh (ax) [sech ({3 x)]2 rr/3-2 [y sin (~rr,S- 1 a) cosh(~17{3...,y) 
iRe a! < 2Re 13 - acos(~rr/3 -I a) sinh(~ rr/3 -I y)] 
x [cosh (rr/3-1 y)- cos (rr/3 -I a)r 1 
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Hyperbolic functions (cont'd) 
f(x) g (y)"" Joo {(x)sin (xy)dx 
0 
y>O 
(10) sinh (~x )[coshx +cos ar' ~ Tt esc(~ a) sinh (ay) sech (Tty) 
Rea< Tt 
(ll) sinh (ax) [cosh(yx) +cos t3r' TtY_, esc ,Bisin[ay-1 (Tt+t3) 
Tt Re y > IRe (yt3)j xsinh [y-1 (Tt-t3)y] 
!Real< Re y -sin [ay-1(Tt- t3)] sinh[y - 1(Tt+t3)y ]I 
x [cosh (2 "Y - 1y)- cos (2 Tty -I a)]_, 
(12) x sech(ax) Re a>O ~ Tt 2 a - 2 sinh(~ Tta _,y) sech 2(~Tta4y) 
(13) x- 1 sech (ax) Rea >0 
_, 
2tan-1 (e~7Ta Y) 
x sech 2 x 
d (14) --[~TtY csch (~Tty)] 
dy 
(15) U+x 2)-1 csch(Ttx) -~ye -y+ (sinhy) log (1 +e -Y) 
(16) (l+x 2) -t csch (~ TtX) e Y tan -t (e -y)-e -ytan -t (e Y) 
.-, 
(17) (x 2 + m 2) -I csch (Ttx) 
(-1)"yz • 1 l (-1)nzn 
+-
2m 2m m-n 
n= I 
m = l, 2, 3, ••• (-1)• z .. 
+ log(l+z) 
2m 
1 d" -t [ (l+z)•""~ ~ 
+----- log(l+z) 
2m! dz•-l z 
z = e-y 
For similar integrals see Titchmarsh, E. C., 1937: Introduction to 
the theory of P ourier integrals, p. 389. Oxford. 
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Hyperbolic functions (coot 'd) 
f(x) g(y) = J"" f(x)sin (xy)dx y>O 
0 
(18) (x 2 + a 2)-1 csch (rrx) - ~a - 2 -rra - 1 esc (rra) e -a.y 
Rea> 0 a f O, l, 2, ••• +~a-2 [ 2F1 (l,-a; 1-a;-e -y) 
+ 2F, ( l, a; 1 +a; - e - Y)] 
=-~rra- 1 csdrra)e -a.y 
- _!_ f (-l)"b " e -ny 
2,.=o n2 -a2 
b 0 = l, b n = 2. (n f 0) 
X 11 -y 1 . (coshy+2..JA) (19) 
(l+x 2)cosh (J,{ rrx) ~ e + ~ (smhy)log ~ 2 2 coshy -2 
-2 ~ (coshy)tan-1 (2-~ cschy) 
(20) (l+.x 2)- 1 tanh(~ rr.x) ye -y- (sinhy) log(l-e - 2Y) 
(21) (l+x 2)-1 ctnh(~rrx) (sinh y ) log (ctnh ~ y) 
(22) x - 1 sinh (ax) csch ({3 .x) tan - 1 [tan (~rraf3- 1 )tanh (~ rrf3- 1 y) 
IRe al < Ref3 
(23) cosh (ax) _!!. [ e -j3y cos (af3) J (x 2 + f3 2) sinh (rr.x.) 2 f3 sin (rrf3) 
IRe al < 11, Re f3 > 0 -~ f (-l)"f,.e-"Ycos(an) f3 ll, 2, 3, ••• 2 n2-f32 
n= o 
£0 =1, £,.=2, (nf,O) 
(24) (l+x 2)-1 cosh(ax)csch(% rrx) - ~ rr e-Ycosa 
IRe al < %rr (coshy+ sin a) 
+ ~ sin a sinh y log . 
coshy-sm a 
+cos a cosh y tan_, (cos a csch y) 
For similar integrals see Titchmarsh, E. C., 1937: Introduction to 
the theory o f Fourier integrals, p. 389. 
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Hyperbolic functions (cont•d) 
f(x) g(y) = Joo f(x)sin (xy)dx y> O 
0 
(25) (l +x 2) _, cosh (ax) csch (rrx) 
- ~e -:r(y cos a+ a sin a) 
!Real< rr +~ sinhy cos alog(l+ 2e -y cos a 
+ e - 2Y)+ cosh y sin a 
xtan _,[sin a(e Y+ cos a) - 1] 
(26) (x 2 +~)- 1 sinh(ax)sech(rrx) e -~ Y [y sin (~a)- a cos(~ a)] 
IRe al < rr -sinh(~y)sin(~a) log(l+2 e-Ycos a 
+ e - 2 Y)+cosh (~y) cos (~a) 
x tan- 1 [sina(l+e-Ycosa)- 1] 
(27) x sinh (ax) ~rre-Ysina 
(l+x 2 )sinh (~ rrx) 
IRe al < rr/2 l (coshy+sina) +-cos asinhy log . 
2 coshy- sm a 
-sinacoshytan-1 (cosacschy) 
For similar integrals see Titchmarsh, E. C., 1937: Introduction to 
the theory of Fourier integrals, P• 389, Oxford. 
e-a:c 
_1 [ ~a+~+iy)- 0+~-iyJ J (28) 
sinh (~x) IRem<Rea 2/3i r/J 2~ r/J 2~ 
00 
=2y 2. [(a+ ~+2nm2+y 2]-1 
n= 0 
(29) e-" cschx ~ rr ctnh (~ rry) -y - 1 
(30) e -ax [sinh(~ x )] v -i 2-v-2 ~-1 r (v+ l) 
Rev> -2, Re ~ > 0 x lr [~ ~- 1(a-v~ -iy)] 
I Re(,Bv)/ <Re a xr [~{3- 1 (a+v~-iy)+ Ir1 
- r [~ {3 - 1 (a-v/3 +iy)] 
xr [~ {3 - 1 (a+~~~+ iy)+ l]- 11 
(31) e -ax tanh (bx ~) see Mordell, I.. J., 1920: Mess. of 
Math., 49. 65-72 
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Hyperbolic functions (cont'd) 
f(x) g (y) = J ""((x) sin (xy )dx 0 . y>O 
.. 
(32) e -ax ctnh (bx ~) see Mordell, L J,, 1920: Mess. of 
Math. 49, 65- 72 
(33) (e.Bx-1)-1 sinh(ax) -~y (y2 + a2)-1 + ~ rr{3 -1 
Re {3 > !Real x sinh t 2 rr/3-1 y)[cosh (2 rr/3- 1 y) 
-cos (2 rra{3-1)r1 
+~ i {3-1 [tf;(a{3 _,+ i {3 _, y + 1) 
-tf; (a{3- 1-i{3_, y+ 1)] 
(34) (e ,Bx -1) -f cosh (ax) -~ y (y 2 + a 2) _, + ~rr/3- 1 sinh(2rr{3...,y) 
Re {3 >!Real X [cosh (2 rr/3 _, y)- cos (2rra{3 -I)]_, 
(35) (e.Bx+l)-1 cosh(ax) ~ y (y 2 +a 2) _,- rr{3 _,sinh (rr{3-t y) 
Re {3 >!Real x cos (rra/3- 1) [cosh (2 rr/3 _, y) 
-cos (2 rra{3- 1)r1 
(36) x _, e -,Bx sinh (ax) ~tan _, [2ay/(y2+{32-a2)] 
Re {3 > IRe al 
(37) e -'l.x 2 I ,B sinh (ax) Re {3 > 0 rr~ {3~ e.B(a2-y 2) sin (2a{3y) 
(38) . 2 e -z 7TaX csch (rrx) ~ -e -y+ i7Ta+ e - zy+ .oli7Ta_e -Jy+9i7Ta+ ••• 
lm a< 0 
-2, exp [i(TT + L)] a~ 4 4rra 
x [e- (~y Hi' i 7T l/ a+ e- (3y/2 +9i7V.o~Yo + ••. ] 
(39) 2 x~ 1 e-x sinh (x 2) ~ TT Erfc (2 - 312 y) 
(40) sinhx log (1-e -zx) (1+y2)-1 [2y(1+y2)-1 
- ~ rrtanh (~ rry)] 
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HYperbolic functions (cont'd) 
f(x) g(y) = f
0
00 ((x)sin (xy)dx y>O 
(41) cos (ax) csch (,S x) Y7rr,S- 1 sinh(rr,S - 1 y) 
lim a! < Re,S x [cosh(rr,S-1 y)+ cosh(rra/3-')r' 
(42) sin (rrx 2 ) ctnh (rrx) Y7 tanh (Y7y)sin (~rr+~y 2/rr) 
(43) cos (rrx 2 ) ctnh (77x) Y7 tanh (Y7y)[l-cos (~ rr+~ y 2/rr)] 
(44) csch (ax) sin (rr -I a 2 x 2) a >O Y7 77a _, sin(~ 77 a - 2 y 2 }csch (Y7 rra""~y) 
(45) cos(7T-t a 2 x 2 )csch (ax) Y7rra _,[cosh (Y7rra -t y) 
a > O -cos(~ "a - 2 y 2 )] csch (Y7rra -t y) 
(46) x- 1 cos(ax)sech(,Bx) -tan-1 [cosh(Y7rr,S- 1 a) 
Re /3 > lim al x sinh(~rr,S- 1 y)] 
(47) [sinh (~x)]-~ sin[2a sinh(~x)] 
-i (ITa)~ [J!t -iy(a)K!t +iy(a) 
a > O 
- I!t +iy(a)K!t-iy(a)] 
(48) [sinh(~~ x)]- ~ cos[2 a sinh (Y7x )] 
-i (rra)~ [J_!t -iy(a)K_~ +iy(a) 
a>O 
- 1-!t+i/a)K_~-iy(a)] 
(49) sinh[Y77T(Y7x)~] sin[Y7rr(Y7x)~] re, (z l q) J 
cosh [rr (Y7x) ~ ] + cos [rr (Y7 x) ~] az -~y 
z =0, q= e 
For similar integrals see Glaisher, J. W. L, 1871: Quart. ]. Math., 
Oxford Series ll, 328-343. 
(50) tan- 1 (coshacschx) -(~ 77) y -t cosh (ay) sech (Y777y) 
lima!< Y7rr 
(51) (x 2 +a 2)-~ sinh- 1 (x/a) Y7 1rK 0 (ay) 
Rea >0 
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HYperbolic functions (cont'd) 
f(x) g (y) = Joo f (x) sin (xy )dx 
0 
y>O 
_, 
(~ rry)~ sin(117T+ ~rr) (52) e -2v sinh ( Y,xja) 
x[x(x2+4a2)r~ Rev>-~ xllv+!( (ay)K 11_!( (ay) 
-z-~ (ay)Kv+!( (ay)l 
2.10. Orthogonal polynomials 
(l) X-~ p 2n+l (x/a) 0 <x <a (-1)n+l (~ rr)~y-~ J2n+3/2 (ay) 
0 a<x<oo 
(2) P n(1-2x 2) 0 <x < 1 ~rr[Jn+~(~y)]2 
0 1<x<oo 
(3) (a 2 -x 2)-~T (x/a) (-l)n~TT J2n+l (ay) 2n+l 
O<x<a 
0 a<x<oo 
(4) (1-x 2) 11 -~ C 11 (x) 0 <x < 1 (-1rrr r(2n+2v+ 1)J2n+v+l (y) 2n+! (2n + 1) !r (v)(2 y) 11 0 1<x<oo 
Rev > -~ 
(5) (1-x 2) v p Cv,vl (x) 0 <x < 1 (-1) n TT~ r (2 n + v+ 2) J 2n +~+3/2 (y) 2n+l 2~ -v(2n + 1) !y v+~ 
0 1<x<oo 
Rev > -1 
(6) [(1-x) V(l+x)>'- (1 +x)v(1-x}'l] (-l)n+l 22n+v+><[(2 n) !r' 
x p Cv, "'(x) 0 < x < 1 xB(2n+v+1, 2n+!L+1)y2n 2n 
x ie iy[ f 1 (2n +ll+ 1; 4n +v+ll+2; -2iy) 0 1 < x < oo 
Rev> -1, Re ll > -1 -IF; (2n+v+1; 4n+v+p:t-2; -2iy )] 
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Orthogonal polynomials (coot 'd ) 
f(x) g{y) = Joo f{x}sin (xy}dx y > O 
0 
{7) [(1-x) 11(1 +x)J.L+(l +x)11{l-x}J.L) {-l}n+l 22n+li+J.L+I [(2 n+l)O-I 
X p (II, J.LI(x) 0<x < 1 x 8 {2n+JJ+2, 2n+IL+2)y2n+l 2n+l 
0 1<x < oo xe iy[ 1~ (2n+v+2; 4n +v+IL+4; - 2iy) 
Re "> -1, Re IL > -1 
+ 1 ~(2n+IL+2;4n+v+IL+4;-2iy)] 
2 (-1)nT~77~e-'hY 2 He (2~y) (8) e - !4x He (2~ x) 2n+l 2n+l 
(9) - !4x 2 a.2 ( ) e He 2n+l ax 
-2 2 (-1)n(~77)~ a-2n-2y2n+l e -!4a. Y 
jargaj < 77/4 
(lO) - !4x2/a.H [ -~ (1- )-~] e e 2n+l x a a (-l}n2-~ 77~ an+t {1-a)-n-~ 
Rea> 0, a~ 1 2 xe-Y.a.y He (y) 2n+t 
(ll) e -Y.x 2 He n{x)Hen+2a+l(x) 
2 (-l)• 2-~ 77~ n !y2• e -'hy L 2• +l(y2) 
n 
(12) -a.z v-2n-1Lv-l-2n( ) (-1) n i r(JI) [2 (2n) o-l e x 2n ax 
Rea > O, Re JJ > 2n xy 2n [(a-iy) -v_ (a+ iy)-11) 
(13) -a.z v-2n-2Lv-2n-2( ) (-1)n+1r(")[2(2n+1) !r1 e x 2n+l ax 
Rea> 0, Re " >2n+l xy 2n+l [(a+iy)-11+(a-iy)-ll) 
e - !4x 2 L (x 2 ) (-1)nlhin!(277)-~ [D:n-l (iy) (14) 
n 
- D 2 (-iy)] 
-n-1 
2 2 (15) x 2n+l e -!4x L ~+~ (~x 2 ) (~77)~y2n+le-!4Y L~+~(~y 2) 
x2• e -'hx 2 (~ 77) ~ (-l}. (n !)-1 e -!4y 2 (16) L2• +I (x2) 
n 
X Hen {y) He n+2a +I {y) 
96 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
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2 .11. Gamma functions (including incomplete gamma function) and 
related functions; Legendre function 
f(x) g(y) = Joo f(x)sin (xy)dx 
0 
y>O 
[¢(a+ ix)- tfi (a - ix)] a > O i ITe -ay(l-e -y)-1 
2 2 
e -a " Erf (iax) -2 2 ~iiTa-le-lia y 
x -~ Erf (ax ~) a>O l ~ [y+a (2y)K+a 2 ~ 2(21Ty)~ log y-a(2y)K+a 2 
+2tan -f a(2y)~~} 
y-a2 
Erfc (ax) a>O 
-2 2 y-1 (l-e - )ia r ) 
2 
e ~" Erfc (2-~ x) 2 2-~ IT~ e~Y Erfc (2-~ y) 
[e -bJc Erfc (ab- ~x/a) 
-e bJc Erfc (ab +~x/a)] 
2b 2 2 2 2 e -a r (y 2 + b 2) -I e -a y 
a, b > 0 
si (ax) a > O 0 O<y < a 
-XITy-1 a<y <oo 
(x 2 +a 2)-1 si (bx) a, b > 0 ~ITa -I Ei (-ab) sinh (ay) 
o <r < b 
~ ITa-1 e -ay[Ei (-ay)+ Ei (ay) 
- Ei (-ab)-Ei (ab)] 
+~ITa -I Ei (-ay) sinh (ay) 
b <y<oo 
si(~ax- 1 ) - ~IT r-1 Jo[(ay)~] 
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Gamma function etc. (cont'd) 
f(x) g(y) = J 00[(x)sin(xy)dx 
0 
y>O 
10) (1-2 b cosx + b 2)-T si (ax) 7T (b • + b • +f) 
- r"'a-m 
a> 0, O < h<l 4y(l-b)(l-b
2) 
7T (2+ 2b-b. -b. +t) 
- r=a+m 4y (1-b )(1-b 2 ) 
7T b. +t 
- 2y (1- b)(l-b 2) 
a-m-l < y < a-m 
7T(l+h -b. +f) 
- 2y (1-b)(l-b 2) 
a+m<y<a+m+l 
m = 0, 1, 2, ••• 
(ll) Si (bx) O < x < a ~r-' [Si (ay+ah)-Si (ay-ab) 
0 a<x<oo -2 cos (ay )Si (ab )] 
b > O 
(12) x -t Si (ax) a>O ~L 2 (ay-')-~L 2 (-ay-') 
(13) (x 2 + b 2)-' Si (ax) a, b > 0 ~ 1rb -t le -by [Ei (by)- Ei(-ab)] 
+e by [Ei (-ab)- Ei (-by)]! 
O < y < a 
~ 11h -t e -by (Ei (ab)- Ei (-ab)] 
a <y< oo 
(14) ci (ax) a > O - ~2r-' log Ia - 2 y 2-ll 
(15) (x 2 +a 2) -t ci (bx) a, b > 0 ~ 77 sinh (ay) Ei (-ab) O < y < h 
~"sinh (ay)Ei (- ay) 
+~ 77e -ayfEi (-ay)+ Ei (ay) 
-Ei (-ab)- Ei (ab)] b < y < oo 
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Gamma function etc. (cont'd) 
f(x) g(y) = Joo f(x)sin (xy)dx 
0 
y>O 
1 ( 2ay ) (16) e -az ci (bx) 
2(a2+y2) a tan -t Rea> 0, b>O a2+b2-y2 
-ylog 
[(a2+b 2_y 2)2 + 4 a2y 2] ~1 
b2 
(17) Ci (bx) O<x<a ~y -• 1-2 cos (ay) Ci (ab) 
0 a<x<oo + Ci (ay+ab)+ Ci (ay-ab) 
b>O 
+log [b 2 (y 2-b 2)-1]! b <y<oo 
(18) EH-ax) a>O -~y-• log(l+a-2y 2) 
(19) e -f3z Ei (-ax) 1 t a 2 ~ylog 
a > 0, Re f3 > 0 y2+f32 (a+f3P+y2 
+f3tan-1 [y/(a+b)]} 
(20) li (e -cu:) a>O -~y- 1 log(l+y 2/ a 2) 
(21) x -~ S (x) 1T 1/2 2-3/2 y -1/2 0<y < 1 
0 1<y < oo 
(22) (x2+2)-~p-t (x2+l) 2-~ 7T- 1 sin(V17)yK~+l!: (2-~ y) v 
-2 <Rev< l 
(23) (x 2+ 2)-~ Q ~(x 2+ 1) 
- 2-312 rryK (2-112y)l (2-t12y) 
Rev> -3/2 
v+~ v+~ 
(24) 0 O<x<a y -v-~ cos (ay -~ v7T+ ~ 7T) 
(x 2_a 2)~ v-~ p l!: -v(ax-1) 
0 
a<x<oo 
IRe vi<% 
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2.12. Bessel functions of argument kx 
f(x) g (y) = ]
0
00 f (x}sin (xy}dx y>O 
(l) J 0 (ax) a>O 0 O<y< a 
(y2-a2)-~ a <y<oo 
(2) Jzn+t (ax) a>O (-l)n(a2-y2)-~ T2n+1 (y/ a) 
O<y<a 
0 a <y<oo 
(3) Jv(ax) (a 2 - y 2) -~sin [vsin -I (y / a)] 
Rev > -2, a>O O <y< a 
av cos(~ V77) 
(y2-a2)~ [y+(y2-a2)~)V 
a <y<oo 
(4) x-1 J
0 
(ax} a >O sin - I (y/ a) O<y< a 
~1T a <y< oo 
(5) x-I J (ax) v v -I sin [v sin - t (y / a)] 0 <y < a 
Rev > -1, a>O avsin (~V77) 
v [y+(y2-a2)~)V a<y<oo 
(6) x-2Jv(ax} (a 
2-y 2)~ sin [vsin -I (y/a)] 
v 2-1 Rev > 0, a >O 
ycos[vsin-1 (y/a)] 
-
v(v2-1) 
O <y< a 
-a v cos(~ V1T)[y+ v(y 2 -a 2) ~] 
v(v2 -1) [y+ (y2-a 2)-~] v 
a<y<oo 
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Bessel functions of kx (cont'd) 
f(x) g(y) = Joo f(x)sin (xy)dx 
0 
y>O 
(7) x -~ J 2n +312 (ax) a>O (-1)"77~ (2y)-~ P 2n+t (y/a) 
O<y<a 
0 a<y<oo 
8) x 11 J)ax) 0 O<y<a 
-1 <Rev<~. a>O 11~ 2"' a"'[re~- v)r' (y 2-a 2) -v-~ 
a<y<oo 
(9) x-"'Jv+t (ax) 11~ 2-va-v-t [r(v+~-m-' 
Rev>-~, a>O xy (a 2_y2)v-~ O<y<a 
0 a<y<oo 
(lO) x-"'J2n+v+t (ax) (-1)"2"'-' a-"'(2n +1) !r (v) 
Rev>-~, a>O X (r (2n + 2 v+ 1)]-l (a 2-y 2) v-~ 
X C~n+l (y/ a) O<y<a 
0 y>a 
(ll) x 2J1.-I J (ax) 2V 4J1.a-2J1.-I y r (~+ v+ IL)[r(~+~llrr 
- Re v - ~ < Re 1L < ~ x 2F,(~+IL+v, ~+IL-v;3/2;a~y2) 
a>O 0 < y <a 
(~a) 2 "'y - 2 "'-2J1.r (2 v+ 2/L) 
x [r (2 v+ 1)] _, sin (11v+ "IL) 
x 2F, (~ + v+ IL• v+ IL; 2 v+ 1; a 2y - 2) 
a< y <oo 
(12) (x2+/32)-'Jo(ax) {r' sinh (13 y) K
0 
(a ,B) 0 <y<a 
a> 0, Re 13 > 0 
1--f-
(13) x (x 2 + ,8 2)- 1 J 
0 
(ax) ~11e -/3y I
0 
(a ,B) a<y < oo 
a> 0, Re /3 > 0 
(14) x~(x 2+,8 2)-' J (ax) l!n+~ (-1) n sinh (/3 y) K 2n+~ (a /3) 
a> 0, Re 13 > 0 0 < y <a 
n = 0, l, 2, • • • 
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Besse l functions of kx (cm t'd ) 
f(x) g (y) = J"" ((x)sin (xy)dx y > 0 
0 
(15) x"(x 2+{3 2)-1J (ax) {3 v- 1 sinh(,By) K (a{3) v v 
- 1 < Rev < 5 / 2 0 < y < a 
a> 0, Re {3 > 0 
(16) x 1 - v (x 2 + {3 2)- 1 J (ax) 
v 
Rev > - 3/ 2 
~ rr{3 - v e - j3y I v (a (3) a < y < oo 
a > 0 , Re {3 > 0 
( 17) x -1 e - a x J o (,8 x) . -1~ 2y ) sm 
R e a >\hn{3\ r 1 +r 2 
r ~ = a 2 + (y + f3) 2 
r ~ = a 2 + (y - {3)2 
(18) x v-1 e -ax J v ({3 x) {3 v r (2 v+ l)y 
2 11+1r(v+1) 
Rev>-~. Re a > \hn {3\ 577 sinx dx 
X +' 
0 
(a 2+{3 2+2iay cosx-y 2 cos 2x'f ~ 
(19) X v COS (X) J V (x) "~ 2v-1 [f' (~ - v)r 1 (y2+2 y) - v-X 
- 1 < Re v<~ 0 <y < 2 
TT ~ 2 v-t (r (~ - v)r '((y 2+ 2y)-v-~ 
+(yZ- 2y)-v- ~] 2 <y< oo 
(20) x - 11 cos(x)Jv+1 (x) 2 - 11- 1 rrx [r(v+~)r 1 
Rev > - ~ X (y-1)(2y- y 2) 11-~ 0 < y < 2 
0 2 < y < oo 
(21) x -v sin (x ) J v (x) " ~ 2-v- 1 [r (v+ ~ )r 1 
Rev > -~ X (2y -y Z)v-~ 0 < y < 2 
0 2 < y < oo 
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Bessel functions of kx (cont'd) 
f(x) g(y) = J""f(x)sin(xy)dx 
0 
y>O 
22)1[x- 1 J
1 
(ax)F a>O ~y- (4 a/3rr) [(1+ ~a -z y 2) E02a- 1y) 
+(1-~ a -zyz)K (~a-t y) 
0 < y :::; 2a 
(az+bz yz) 23) Jn+ Y, (ax)Jn+ Y, (bx) ~a-Y,b-y,P -
n 2ab 
a, b > 0 O<y<a+b 
0 a+b <y<oo 
24) x'h[Jl4'(ax)] 2 a>O (2/rr)y, y-Y, (4a 2 -y 2)-Y, 
0 < y < 2a 
0 2a<y<oo 
(25) x y, Jv+Y, (ax) J -v+l( (ax) ![(2a +y) y, + i (2a-y) 'A] 4 v 
a > O + [(2a+y) y,- i (2a -y) 'AJ4Vl 
x (4a) --zv1T-Y, (8a 2y-2y 3)- y, 
0 < y < 2a 
0 2a<y<oo 
(26) 'AJ (2/ rr) y, y-y, (4a 2 -y 2)-Y, x v+l( (ax)J_v+l( (ax) 
a>O X COS (2 VCOS -T (~a-t y)] 
0 < y < 2a 
0 2a < y < oo 
(27) J v (ax)Jv (bx) 0 O<y<b-a 
0 <a< b, Rev > -1 ~a-'Ab-y,P11 _y,(A) 
b~a<y<b+a 
-11 -t a -Y, b-Y, cos (V1T)Q v-Y, (-A) 
b+a<y<oo 
A= (b 2 +a 2 -y 2}/ (2ab) 
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Bessel functions of kx (coot 'd) 
f(x) g (y) = J"" f(x)sin (xy)dx y->0 
0 
(28) x v-J.l. J (ax) J (bx) 
J.1. v 0 0 <y<b-a 
-I < Re v <Rep.+ I 
0 <a< b 
(29) xv-Jl.-2 J (ax) J (bx) 2 v-J1.-I aJ.l.b -v [f' (p.+ I)]-l [' (v)y 
J.1. v 
0 < Re 11 < Re p. + 3 O<y<b-a 
0 <a< b 
(30) x A.J (ax) J (bx) see Bailey, W. N., 1936: Proc. J.1. v 
London Math. Soc. (2), 40, 37-48 
(31) Y 0 (ax) a>O 277-1 (a 2-y 2)-~ sin -I (a - 1 y) 
0 < y <a 
2 77-1 (y 2-a 2)-~ log[a-1 y 
_ (a -2 y 2 _ I) ~] a <y<oo 
(32) Y 1 (ax) a>O 0 O<y<a 
-ya-1 (y2-a2)- ~ a<y<oo 
(33) Y )ax) a>O ctn (~ V7T )(a 2-y 2) -~sin[v sin ""'~(y / a)] 
-2 <Rev< 2 0 < y <a 
~esc(~ WT)(y 2- a 2) -~ 
x Ia -v cos (v77) [y-(y 2-a 2) IS ]V 
-av[y-(y2-a 2) ~rvl a<y<oo 
(34) x- 1 Y
0
(ax) a t> 0 0 0 <y <a 
log[a - 1 y-(a - 2 y 2 -1)~] 
a< y <oo 
(35) x- 1 Y (ax) - v -t tan(~ v77) sin [v sin - 1 (a - 1 y)] v 
IRe vi< I, a >0 0 < y<a 
(2 v)- 1 sec(~ VTT)Ia -v cos (vrr) 
x [y -(y 2_a2)\S)Y-a Y(y-<.y2-a 2)~rvl 
a< y <oo 
104 INTEGRAL TRANSFORMS 2.12 
Bessel functions of kx (cont'd) 
f(x) g(y) = Joo f(x)sin(xy)dx y>O 
0 
36) xv Y v-1 (ax) 0 O<y<a 
IRe vi<~. a>O 
17 \S 2va v-1 
r(~- v) 
y (y 2 -a 2) -v-lS 
a<y<oo 
(37) xvsin(a~ Y v(ax) 2v-1rrlSav[r(~-v)r1 
-3/2 <Rev< l/2, a>O x(y2+2ay)-v-lS 0 < y < 2a 
2v-1 77lSaV[r(~-v)]-1 
x [(y 2 + 2 ay) -v-lS -(y 2-2 ay)-v-lS] 
2a<y<oo 
(38) [J v (ax) cos (ax- vrr/2) 2-v-1 a -v y-lS (y + 2 a) -lS 
+ Y )ax) sin (ax- vrr/2)] x l[(y+2a)lS +ylSpv 
IRe vi< 2, a> 0 
+ [(y+ 2a) lS -y lS]2 vi 
(39) J v (ax) cos(~ vrr) 0 O<y<a 
-Y v (ax) sin(~ vrr) 2-1 a -v(y 2 -a 2)-lSI [y+ (y 2 -a 2) lS] v 
!Revi <2 + [y- (y 2 -a 2) lS] vj a<y<oo 
(40) x V[Jv(ax)cos (ax) rrlS (2a)V (y 2 + 2 ay) -v-lS 
+Y v (ax) sin (ax)] r (~- v) 
-l<Rev<~ 
(41) xV[Jv (ax)cos (ax) 0 0 < y < 2a 
- Y v(ax) sin (ax)] 
2vrrlSbv 
-1 < Re v < ~ (y2-2ay)-v-lS 
ro~-v) 
2a < y < oo 
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Bessel functions of kx (cont'd) 
f(x) g(y) = Joo f(x)sin (xy)dx y > O 
0 
(42) X ~ (x 2 + {3 2)- I trX sinh ({3 y) K (a {3) O <y< a 
x IJ J.L (ax) cos[~(~ -ll) 77] J.L 
+ Y J.L(ax)sin[~(~-ll)"JI 
IRe ILl < 5/2 
a> 0, Re {3 > 0 
43) x ~ J'-' (%ax) Y ~(~:!ax) 0 0 < y < a 
-(%7Ty)-~ (y2-a2)-'A y > a 
(44) e-X ax Io (~ax) Rea > 0 (2y)- 'A (y2+a2)-'A 
x [y+ (y2 +a2) 'A ] ~ 
45) x- 1 sin(ax)I1 (bx) / 12 (ex) For this and related integrals 
see Timpe, A., l9l2: Math. Ann. 
71, 480-509 
46) K 0 (ax) Rea > 0 (y 2+ a2)-~ log [(y/ a)+ (l +y 2/ a 2) ~] 
47) x K 0 (ax) Rea > 0 % 7TY (a2 +y 2) -3/2 
(48) Kv(ax) ~ 7Ta -v esc(% V7T)(a 2 +y 2)-~ 
IRe vi < 2, II~ 0, Rea > 0 x I [(y 2 +a 2) ~ + y ]v- [(y2+ a2)'A- y] vi 
(49) x 1 +v K (ax) 
v 77 112 (2a) vr (3/ 2 + v)y(y 2+ a 2) - 3/2 - v 
Re v > - 3/2 
Rea > 0 
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Bessel flDlctions of kx (cont•d) 
f(x) g (y) = J 00 f (x) sin (xy) d x y>O 
0 
(50) x-A KJ.L(ax) y f' (l.~ IL-72 .\+1) f'(l-%1.\-~·:l u) 
z'A. a 2-A 
Re (.>.. ± IL) < 2, Rea >0 (2+1!-A 2-.>..-IL 3 -yj 
X F ·-·-2 1 2 ' 2 ' 2' a 2 
(5l) sinh(72ax) K
0
(72ax) 11 2-312 ay -112 (y 2+ a2) -112 
Rea> 0 x [y +(y 2 +a 2) 1/2]-112 
(52) sin (t3 x) K 0 (ax) 
7T(f3y)'h (R 2-R 1 y 
Rea>Jimt3J 
2R I R2 R 2 +R 1 
R 1 = [a 2 + (t3 - y) 2] 'h 
R 2 = [a2 + (t3 +y)2]'h 
(53) x-vsinh(~x) K)72x) 
-7211 312 [f' (v+72)r 1 sec (v7T)y v-'h 
- 1/2 < Re v < 3/2 x(l +y 2) X v-1( sin [(v-72) ctn - ly] 
(54) xK)ax) Iv(t3x) 
-72 (at3)-3/2y (u 2-l)-112Q ~-X(u) 
Rev> -3/2, Rea> 1Ret3J u = (2at3) -I (a 2 + t3 2 + y 2) 
(55) x X ~. t72 ax) K '.0 (72 ax) 1T'h (2y)-X (y 2+ az)- 'h 
Rea >0 
(56) x 'h I.,. -'h ,eC72 ax) K '.0 +'h .8(72 ax) (727T)'h a-.By-'h (a2+yz)-'h 
Rea> 0, Re t3 < 5/2 x [y +(a 2 + y 2) 'h ].B 
(57) x-'hKv(ax) Iv(ax) 2-'h 7T'h y-'h ev7Ti f' (~ +v) 
f' (~ -v) Rev>-~, ,Rea>O 
x Q.:::~ [(y2+4a2) 'h y-1] 
x p :~ [(y2+4a2)'h y-1] 
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Bessel fwtetions of kx (coot 'd) 
f(x) g <r) =I"" r <x) sin <xr>dx 
0 
y > O 
(58) x-~ K 2 (ax) (~ rr) y, e 2117T i -Y, r (%' + v) y 11 
r (%' - v) 
IRe vi < %', Rea > 0 
xl o:~ [(y2+4a2)y-1]12 
(59) x y, K 2 (ax) (~rr)y, e2117Ti Y.( 2+4a2)- V. r (5/4+ v) 11 y y r(l/4-v) 
IRevl <5/4, Rea > 0 Q - 11(( 2 4 2)Y, -1] x !4 y + a y 
xQ:~ [(y2+4a2) Y. y -l ] 
(60) x y, K)ax)K 11+1 (ax) (~rr)V. el2v+nm Y. ( 2+4a2f'h r(7 /4 +v) y y r{-l/4--v) 
-7/4 <Rev< 3/4, Rea > 0 xQ:~ [(y2+4a2) V. y-l] 
Q-11-1(( 2 4 2) Y, -1) x -!4 y + a y 
(61) xK)ax)K)f3x) 2-2rr(a{3) - 312y (u 2-l) - Y, 
IRe vi < 3/ 2, Re (a+ {3) > 0 x r(3/2+v)r(3/2-v)P~~ y, (u) 
u = (y2 + [32 + a2) (2a,B)-I 
(62) [J )ax) -J _
11 
(ax)] ~y + i(a2-y2)Y. ] 11 + [y- i(a2-i)Y. ] 11J 
a 11 esc(~ vrr) (a2-y2)y, 
a > O 0 <y < a 
0 a <y< oo 
(63) x-11 H)ax ) 17 V. 2-11a-11(r(v+ ~)]- l (a2-y 2)11- Y, 
Re v > -~. a > O O <y< a 
0 a < y < oo 
(64) U (2x 2a)x-(n+l) see Mitra, S. C., 1934: Bull. 
n ' Calcutta Math. Soc. 25, 173-178 
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2.13. Bessel functions of other arguments 
f(x) g(y) = Joo [(x)sin (xy)dx 
0 
y>O 
(l) x ~ J~ (a 2 x 2) 2-3/Za -2 (11 y) 112 J l( (~ a -2y 2) 
(2) e -ax 2 J ,. (ax 2) see Terazawa, K., 1916: Proc. 
Roy. Soc. London, Ser. A., 
92, 57-81 
--
(3) x~ cos(a 2 x 2)J~ (a 2x 2) (4a 2 y)-~ cos[(a - 2y 2-311)/ 8] 
(4) x % sin (a 2 x 2) J ~ (a 2 x 2) -(4a 2 y) - ~ sin [(a-2y 2- 311)/8] 
(5) X% (J. (a 2 X 2))2 1/8 _ 2- 3/2 11 112y 112 a -2 J (0 -4 a -2y2) 1}8 ~ 
x y (2 -4 a -2 y 2) 1/8 
(6) x% J118 -~}a 2x 2) Jt/8 +v (a 2x 2) 2 112 11 -112 y -3/2 [e 17i/8 
xW (2 - 3a-2y2e l{tri) 
v. 1/8 
xW (2 - 3a - 2y2e %7T i) 
- v, 1/8 
+e --17ii8W (2-3a-2y2e -~m) 
11, 1/8 
w (2 -3 -2 2 - ~m)] x -v, 1/8 a y e 
(7) x~Y~(a 2x 2) _ 2-3/211 112a -2y 112 H ~ (~a -2y 2) 
(8) x%J (a 2x 2)Y (a 2x 2) t/8 1/8 - 2-3/2 11 1/2y 1/2a-2[J (2 --4a-2y2)]2 t/8 
(9) e-x 2 Io (x 2) 2-3/211 1/ 2 e --y 2/8 Io (y 2 /8) 
(10) ~ 2 ~ - % --y 2/8 x e--x I (x 2) I( 2Y e 
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Bessel functions of other arguments (cont'd) 
f(x) g (y) = J 00 f(x)sin (xy)dx y>O 
0 
(ll) x~K (a2x 2) l( 2 - 512 17 3/2 a - 2 y 112 [Il( (~a -2 y 2) 
iargal < 77/ 4 - L l( (~ a - 2 y 2)] 
(12) ~ K ( 2 2) I ( 2 2) X ' l/8 a X 118 a X 2-~ 11 ~ (2a)-2 y~ K (2- 4 a - 2y 2) 1/8 
iargal < 77/ 4 1 (2 -4 -2 2) x 1/8 a y 
03) x ~ K liB +11 (a2 x 2) Jl/8-11(a2 x 2) 171/2 21/2 y - 3/2 r (5/ 8 - v) 
r(5/ 4) 
Rev < 5/ 8, largal < 77/ 4 
x W (2-3a-2y 2) 11,1 / 8 
M (2 -3 - 2 2) X -11, 1/8 a Y 
04) xX Hl( (a 2 x 2) - 2 -3/2 17 t/2 a -2 y 1/ 2 y (~a - 2y2) l( 
(15) x 21\.J (ax - 1) 17 ~ a 211r (A.-v+ 1) y 211 -2 /\.-1 
211 4 211- >r (2v+ 1) rev- A.+~) 
-5/ 4 < R eA. < Rev, a>O 
x 0 F3 (2 v + 1, v- A., v - A.+~; 2-.sa2y) 
+ 
a 2'A+2r(v-A-1)y 
2 2'A+ 3r (v+A.+2) 
x 0F3 (3/2, A.- v+ 2, A.+ v+ 2; 2-.sa2y) 
(16) x-1 sin(ax-1)J:z.n+1 (bx- 1) (-1) n (~ 17) ~n +t (cy X) J2n+ l (dy X) 
a > 0, b > O c 2 + d 2 = 4a, cd = 2b 
(17) x - 1 cos(ax- 1)J2n (bx-
1) (-1) n (~ 17) J 2n (cy X) J2n (dy X) 
a, b > 0 c 2 +d 2 = 4a, cd = 2b 
(18) x - X sin (ax- 1 )J2n-~ (ax-') 
a > O 
(-l) n-t ~ 17 X y - X J ( 2 3/ 2 a 112 y t/ 2) 2 4n-t 
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Bessel functions of other argwnents (cont'd) 
f(x) g(y) = f
0
00 
{(x)sin (xy)dx y>O 
(l9) x -~cos (ax -t) J 2n_312 (ax -t) (-l)n-1 ~ 71 112y-112 
a > O xJ (2 3/2at/2ytl2) <ln-3 
(20) _, K ( _,) x 0 ax Re a > O 11 K 0 [(2 ay) ~ ] J 0 [(2 ay)~] 
(21) x- 1 K (ax-1) 
ll 11K [(2ay)~]IJ[(2ay)~]cos(~Jm) ll II 
-1 < Re v < l, Rea > 0 - Y )(2ay) ~]sin (~ VTT)I 
(22) J
0 
(ax~) a > O y-1 cos(~ a 2y-1) 
(23) J
11 
(ax ~ ) Rev > -4, a > O ~a11 112 y-312 [cos(2-3 a 2 y- 1-~ VTT) 
x J (2-3a2y-t) 
~ v-~ 
-sin (2-3a2y-~-~ VTT) 
x J~~~+~ (2-3y- t a2)] 
(24) x-1 J (ax~) 
0 a > O si (~a 2 y- 1 ) 
(25) x -~ J
1 
(ax~) a > O (2a-1 sin (~a 2 y- 1 ) 
(26) ~~-~ J ( ~) x 1 ax ~ CSC (VTT) r (v+ 1) y -v 
-2 < Rev <~. a > O xcos (2-3 a 2 y - 1 - ~vTT) 
x [k_2)2-3 a2e ~i7Ty- t ) 
_ k _2) 2 -3 a 2 e - 3 17T/2y -1)] 
(27) x-~ J (ax~) 
ll 
-TT ~ y-~ sin (2-3 a 2 y- 1-~VTT-~TT) 
Rev> -3, a>O x J (2-3a2y-t) ~ll 
(28) x ~ 11 J (ax~) 2-11a 11y - v- t cos (~a 2 y- 1 -%vTT) 
II I 
a>O -2 < Rev <~. 
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Bessel functions of other arguments (cont'd) 
f(x) g(y) = J:f(x)sin(xy)dx y>O 
(29) J 11 (ax ~) J 11 (bx ~) y -1 Jll (~ aby-1) cos [~(a2+y2) y-1 
Rev > -2, a > O 
- ~ 1/71'] 
30) x-~K (ax~) 211 -~ 173/2y-112 sec (1/71') 
IRe vi < 3/2, Rea > 0 x [J 11 (2 - 3 a 2 y - 1) cos{~JI'Il'-2--J a 2y-l 
-~ 17]-Y 11(2-3 azy-1) 
X sin(~l/71'-2-3 a 2y- 1 -~17)] 
(31} J
0 
(ax l{) K 0 (ax~) Rea > 0 ~y-1 Ko (~a2/y) 
(32) x-I J 2 (ax l{) K2 (ax l{) ~ 77a-2y[II (~a2/y)-LI (~a2/y)] 
Re a > O 
(33) x -~ J (ax ~) K (ax l{) 2-~ ~ - 2 ~ r (~+ ~ v) 11 a y II II r (l+v) 
Rev > -3/2, Rea> 0 
x W -!4.~/~a 2/y)M!4.~ 11(~a2/y) 
(34) K
0 
(2x~)+~77 Y 0 (2xl{) ~17Y -1 sin (y-1) 
(35) x (x2+b2)-X Jl[a(x2+b2)~] a-1 y(a 2-y 2)-X cos[b(a 2 -y 2)~] 
a>O O<y<a 
0 a<y<oo 
(36) x (x 2 +b 2) -X ~~-I Jil-l [a(x2+ b2)X] 2-v11av-1 [r (v)]-1 e -by a<y<oo 
Rev > -3/2, a, b > 0 
(37) x(x2+b2) -XIIJ [a(x2+b2)X] 2-112 17 1/2 a -11 b -11+3/2 y(a2-y 2) 11/2 - s/4 
II 
x J [b(a2-y2)112] Re v > ~. a > O 11-312 O <y<a 
0 a <y< oo 
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Bessel fmctions of other arguments (cont'd) 
f(x) g (y) = J"" f(x)sin (xy)dx 
0 
y>O 
38) x (x 2+ a2)-t (x2 +b 2) -~ v ~ 71e -ay(b 2_a2)-~ v J [c(b 2_ a2) ~] 
x J [c(x 2 +b 2)~] ll c>O 
c<y<oo ll 
Re v > -3/2, Rea> 0 
(39) x ~ J 'I. I ~a [ (b 2 + x 2) ~ - b] l (~ 71y)-~ (a2-y2)-~ 
X J'l.l~a[(b 2 +x 2)~+b]l xcos[b(a 2-y 2)~] O<y<a 
a>O 0 a<y<oo 
Also see under 'Trigonometric functions' where more results similar 
to the above may be obtained by inversion. 
x-11(x2+b~) -~v, -v -v (40) ~77[b 1 1<{, (a1b1) ... b ncl (a b)] ~~~ 1 n lin n n X J [a (x 2 + b2fj ... (x2 +b2) n 
y>a +a +"·+a 111 1 1 n 1 2 n 
x J [a (x 2 +b 2)~]1a., b.> 0 
J.l n n l 1 
n 
Re(v1+v2+ .. •+vn) > -l-n/2 
(41) (a 2+x 2) -~ -~ vc v [x(a2+x2)~ (-l)nT~ 71~ a~-v(l-y2)~ v-'1. 2n+t xC~n+t (y)J~~-~[a(l-y2)~] xJv+2n+t [(a2+x2)~] 
Rev> -3/2 0 <y < l 
0 l<y<oo 
x K 
0 
[a (x 2 + ,8 2) ~] 2 2 ~ (42) ~ 71y,B(a2+y2)-te-.B(a+y) 
Rea> 0, Re ,8 > 0 x[l+,B-1 (a2+y2)-~] 
(43) x (x 2 + ,8 2) -~ K t [a (x 2 + ,8 2) ~] ( 2 2)~ ~71a""'y(a2+y2)-~ e-.B a +y 
Rea> 0, Re ,8 > 0 
(44) x (x 2 +,8 2) -t K2 [a(x2+ ,8 2)~] ~ ,a-t -2 -,B(y 2 +~)~ 211 a ye 
Rea> 0, Re ,8 > 0 
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Bessel functions of other 81'gurnents (cont'd) 
f~) g(y) =f
0
00{(x)sin(xy)dx- y>O 
(45) x (x 2 + /3 2) ~,., K ±v [a (x 2 + 13 2) ~] 2-1/2171/2all y 13 3/2 +11(a2 +r2f"/2-9/4 
Rea> 0, Re 13 > 0 xK_v-312 [,8 (a2 +y2)112] 
(46) x~ I~ l%/3[(a 2 +x 2)~ -all (% ")~ r -~ (/3 2 + y2) -~ e -a.(f32 +r2 )~ 
x K~ l%/3[(a 2+x 2)~+all 
Rea> 0, Re 13 > 0 
(47) 0 0 <x <a 0 O < y<b 
J [b~2-a2)){] 
0 a<x<oo (y 2-b 2)-){ cos[a(y 2-b 2) X] 
b > O b <y< oo 
48) (a2-x2)-~ J [b (a2-x 2) X] %TT Jxvl%a[(b2+y2)X-y]l 
'II 
O<r<a 
X J~~~l%a[(b2 +y2)X+y]l 
0 a< x<oo 
Rev > -1 
(49) 0 0 <x <a %" Jx ~~'%a [y-(y2-b 2)X]I 
(x2-a2)-~ J [b(x2-a2)~] 
'II x J-x~~l%a [y+(y2-b 2)X]1 
a<x < oo b <y<oo 
Rev> -1, b>O 
(50) 0 0 <x <a 0 o <r < b 
(x2-a2)X"~~J [b(x2-a2)){] (% TTa) X a '~~b '~~(y2 -b 2)-~ v-l( 
y 
x J_11_~ [a(y 2-b 2)X] b < r < oo a<x<oo 
-1 <Rev<%, b>O 
(51) x (a 2 -x 2)~ 11 J [b(a 2 -x 2)~] 2-t/2 7T 1/2 b II a v+3/2 y (b 2+y 2) -y/2 -3/4 
II 
x J'11+3!2 [a(b2+y2)~] O <x<a 
0 a <x< oo 
Rev> -1, b>O 
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Bessel functions of other argwnents (cont'd) 
f(x) g(y) = Joo f(x)sin (xy)dx y>O 
0 
(52) 0 O<x<a -2"21T -112a v+312 b Y(b 2_y 2)-v/2-3/4 
x (x 2 -a 2)~Y J [b(x 2 -a 2)~] x K [a(b2-y2)112] O<y<b v+3/2 y 
a<x<oo z-!121TI/2 av+3/2 bV(y z_b 2)-v/2 -3/.C 
-1 <Re 11<-~, b>O x y [a (y 2_b 2)112] 
-v-3/2 b<y<oo 
(53) 0 O<x<a c -I (a 2+c 2)~ vK [b (a 2+c 2)~] 
v (x 2_a2)~ Y(x 2+c 2)-1 X sinh (cy) 0 < y < b 
x J [b(x 2 -a 2)~] 
v a<x<oo 
-1 < Re 11 < 5/2, c>O 
(54) x2n+l(1-x2)~ v+a J [a(1-x 2)~] 2-~ IT~ a-v( ~J ( _!__) n y 
ada ydy 0<x<1 
0 1<x<oo X la2v+2a y2n+l(a2+y2)-{v+a+n+3/21/2 
Rc 11 > -1 X Jv+a+n+3/2[(a2+y2)~]1 
(55) (l-x2)~v-~ cv (x) 2n+t (-l)n2-~ IT~ a-~+v (a2+y2)-~-~v 
x Jv-~ [a(l-x 2)~] X C~+l (y(a2+y2)-~] 
0<x<1 X Jv+2n+l [(a2+y2)~] 
0 1<x<oo 
Re 11> -~ 
56) 0 0 <x < a (-l)n+l b-1 (a2+b2)~v+n-~sinh(by) 
(x 2 + b 2) -I (x 2 -a 2) ~ v+n-~ xKv[c(a 2+b 2)~] O <y< c 
x Y [c (x 2 -a 2)~] y a<x<oo 
-1/2-n < Re 11 < 7/2 -2n 
b>O 
(57) x (x 2 -b 2)-~vK [a(x2 -b2)~] 2-3/2 17 3/2 e- i7T(v-l)a -vy(a2+y2) v-312 y 
x b3/2 -vy'J.l [b(a2+y2) ~] Re 11 < 1, a, b > 0 v-312 
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Bessel functions of other arglBllents (cont'd) 
f(x) g(y) = Joo f{x)sin (xy)dx y>O 
0 
(58) J 0 [2a sinh (~x)] a>O 277-1 sinh(77y)[K. (a)]Z &y 
(59) J 2 )2a sinh (~x)] - i [Iv- iy(a) Kv+ iy (a) 
Rev > -l, a > O 
- Iv+iy(a) Kv-iy(a)] 
(60) sinh(~ 77X) K . (a) 
u: a > O ~ 77 sin {a sinh y) 
2.14. Other higher transcen:Jental functions 
-lix 2 D ( ) 2 (l) e 2n+l x (-l}n2-~ 77~ y2n+1 e -~r 
e-lix
2[D {x)-D J,..:;(-x)] 2 (2) 2~ 77~ sin [(v- ~) 77] y 211-~ e -~r 2v-~ 211 2 
Rev >~ 
(3) [D-n-! (ix)]2-(D -n-1 (-ix)]Z 
2 (-l)n+1i(77/ n!) (277)~e-~Y Ln(y2) 
(4) D v-';{ [(2x) ~] ID -~~-~ [(2x) ~] -2 ';{ 77~ sin[(~+~ v) 77]y -~~-~ 
- D -~~-~ [-(2x)~]l x(l+y2)-~ (l+(l+y2)~]~~ 
(5) x-'ve-~x2 2-';{ X -'v -~y2 77 y e 
x 1F; (~-2v; 2 v+ l; ~x 2) x 1F; (~-2v; l+2v; ~y 2) 
Rev > -~ 
(6) x 2F; (a; ,8 ; 3/2, -x 2 c 2) 2-a-,8+1 -a-,8 a+,B-2 77C y 
Rea >~. Re ,8 > ~ x Ka-,B(c - 1 y)/[r (a)r (,8)] 
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Higher functions (cont'd) 
f(x) g(y) = Joo f(x)sin (xy)dx 
0 
y>O 
(7) X 1 F2 (a; /3, 3/2; -~x 2) 1T r({3) y2a-2 (l-y2),8-a-1 
Re /3 >Rea>~ r (a) r (/3- a) 0 < y < 1 
0 l<y<oo 
(8) For other sine transfonns of functions of the fonn 
pFq(a" ... , ap; b" ... , bq; x 2) 
see the table of Hankel transfonns, 
x-2V e14x2 W (~x2) 2 (9) 2-~ "~Y-2vel4Y W (~y2) sv-1, v 2 3v-1 , v 2 
Rev<~ 
(10) x 2 v-1 e -l4x 2M (~ x 2) 
3V,V 2 
2-~ ~ 2v-1e-14y 2M (~ 2) 17 Y sv, v 2 Y 
Rev>-~ 
(ll) -3/2 w (~ 2) X J.L+p,l!a+A 2X <~ ") 1/2r-snrw4-2,\)lf'(W4-2p)r' 
x M J.L-p, 1/e- A (~x2) x WJ.L+A, 1/a+/~Y 2) 
Rep< l/8, Re ,\ < 5/8 x M (~ 2) J.L- A, t!a-p 2 Y 
CHAPTER III 
EXPONENTIAL FOURIER TRANSFORMS 
3.1. General formulas 
f(x) g (y)= J~00[(x) e - ixy dx 
(l) g (x) 2rrf(-y) 
(2) f(x) g(- y) 
(3) f(x) = f(-x) 2 Joo f(x) cosxy dx 
0 
(4) f(x) =- f(-x) -2i Joo f(x) sinxy dx 
0 
(5) f(a- 1 x+b) a>O ae iaby g (ay) 
(6) f(-a- 1 x+b) a > O ae- iaby g (-ay) 
{(ax) eib;o; 1 ~:b) (7) a > O -a 
1 
[ g (y:b0 + g (y:b) J (8) {(ax) cosbx a>O -2a 
(9) {(ax) sinbx a > O 2~i [ g (y:b)- g ( y:b ) J 
X n f(x) i " d n g (y) ( 10) 
dy" 
ll7 
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General formulas (cont'd) 
f(x) g (y) "' J 00 f (x) e - U:y dx 
-oo 
(ll) r(n) (x) i"y"g {y) 
3.2. Elementary functions 
1) (1+x2) -1 rr e -IY I 
(2) (l+x 2)- 1 {i-x)"/(i+x)" (-1)"-1 2rrye-y L 1 (2y) 
n-1 y>O 
n "' 1, 2, 3, ••• 0 r < 0 
(3) (a-ix )-v 2rry 11- 1 e - ay;r(v) r > 0 
Rea > 0, Rev > 0 0 r < o 
(4) (a +ix)-v 0 y > O 
Rev > 0, Rea > 0 
-2rr(-y)11- 1 eaY/r(v) y<O 
(5) (x 2 + a 2) _, (ix) -v -v-1 - [y [a rra e 
lvl < 1, Rea > 0 
arg (ix) "' ~ rr (x > 0) 
arg (ix) "'-~ rr (x < 0) 
(6) (x 2 + a 2) -1 ({3 + ix) - v Re v>-1 rra -1 (a + {3) - v e -ay r > o 
Rea > 0, Re f3 > 0 
(7) (x2+a2)-1 ({3-ix)-v rra- 1 ({3 -a) v e a Y r > o 
Re v > -1, Rea > 0 
Re {3 > 0, af./3 
(8) (a 0 - ix )- 1 (ix) 11o 
-"oy v 0 v1 vn 2rre a 0 (a0+a 1) ... (a0+an) 
v, v 
x (a 1+ix) ... (an +ix)" y>O 
n 
}:, Re vi< 1, 
0 
Rev0 > -1, Re ak>O arg{ix),~rr (x > O) 
arg (ix) "'-~ rr (x < 0) 
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Elementary functions (cont'd) 
f(x) g (y) = J 00{ (x) e - ixy dx 
- oo 
v (9) (a
0
+ix)- 1 (ix ) 0 0 y > O 
v v 
x (a1+ix) 1 •••(an+ix) " 
f Re v i < 1, R e v 0 > -1 0 
Re a lt > 0 
arg (ix ) = ~ rr (x > 0) 
a rg (ix) = - ~ rr (x < 0) 
10) (a-ix) -,u. ({3 - ix) -v 
2rre -o.yy.u.+v-1 
f' (IL+ v) Re (IL + t~) > 1 
Rea > 0, Re {3 > 0 x 1F 1 [t~;!L + t~;(a- {3)y] y>O 
0 y<O 
11) (a+ ix) - .u.({3 + ix) -v 0 y>O 
Rea > 0, Re {3 > 0 2 rr e o.y (-y).u.+v- 1 Re ( IL + v) > 1 
-
f'(!L+ll) 
X 1 F, [ t1; IL + t1; ({3 - a) y) y < O 
12) (a + ix) - 2 .U.({3 -ix)-2 11 - 2 rr (a+ {3) - v - .u.[f' (2 t~)r 1 
Re(IL + v) >~ X 'e lH,B- aJy y v+,u.-1 
Rea > 0, Re {3 > 0 xW v - !J., ~ -v-!J.[(a+{3)y] y > 0 
2 rr(a+ {3) - 11-- v[r (21L)r 1 e ~ (o.- ,B ly 
X (- y) v+,u.- 1 W,u.-v,~-~~-)-(ar{3)y) 
y <0 
13) 0 -oo <X< -1 2v+,u.-1 8 (fLo ll) e iy 
(1 - x)v-1 (l+x).U.-1 
- 1 < x < 1 X 1F1 (!L ; V+!L ; - 2iy) 
0 1 <x< oo 
Rev > 0 , R e IL > 0 
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Elementary functions (cont'd) 
f{x) g (y) = J _00"" { (x) e - izy dx 
14) (a - e -:r)-1 e -fu: ITatc-l +iy ctn [IT,\+iny) 
0 < Re ,\ < l, a > O The integral is a Cauchy 
Principal value 
(15 (a+e-:r)-1 e-fu: ITatc-l + iy esc (IT,\+ iiTy) 
0 < R e ,\ < l, -rr < arga < IT 
(16 x (a+e -z)-1 e -fu: ITatc-l +iy esc (IT,\+ iiTy) 
0 < Re ,\ < 1, -'IT < arg a < IT x [log a-IT ctn (IT,\+ iiTy)] 
(17) x 2(l+e _'")_ 1 e-fu: 1T 3 esc 3 (IT,\ + iy IT)[2- sin2(1T,\+iyiT)] 
0 < Re ,\ < 1 
(18) (a+e - z) -I ({3 + e -") -I e - f-.:r IT({3-a)-l (atc-1 + iy_ f3fc-1 +iY) 
0 < Re ,\ < 2, {3!-a x esc (IT,\+ iyiT) 
JargaJ < IT, Jarg(3J < IT 
(19) x (a+e -:r)-1 ({3+e - :r) -I e - f-.:r IT(atc-l +iyloga-{3tc- l +iylog{3) 
0 < Re ,\ < 2, a f- {3 (a-{3) sin (,\IT+ iyiT) 
JargaJ < IT, Jargf3J < IT IT2 (afc-1 + iy- .Btc-1 + iy) cos(,\7r+iyiT)] 
+ 
({3 - a) sin 2 (,\IT+ iyiT) 
(20) (1+e-")-ne-fu: n-1 ITCsc(IT,\+iyiT) II (j-,\-iy)/(n-1)1 
n = 1, 2, 3, ••• , 0 < Rea< n j=l 
21) 
e -ax 
ye /3Ca+ iy-v/y >n [y(a+ iy), v-y (a+ iy) ] (e .fV'y + e - :r/yy; 
Re (v/y) > Re a > 0 
llm /31 < IT Re y 
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Elementary functions (cont'd) 
f(x) g (y) = J "" f (x) e- i.xy dx 
-oo 
22) 
e-ax 
(e.B+e-"")1-'(e'Y +e--")J.L 
Y< +. f..l}f3 r<a+ iy) r<~-t+v-a-iy) 
e a 'Y v 
r (11+v> 
0 < Re a < Re <~-t + v) x 2F; (v, a+iy; ~-t+v; 1-e'Y-.B) 
IIm!SI < "• JlmyJ<" 
2 2 ~ 2-~ v -v-1 -y 2 a-2/8 23) (ix)Y e -ax 1T a e 
Rea> 0, Rev> -1 xD 11 (2-~ a-1 y) 
arg (ix) = % 1T (x > O) 
arg (ix) = - % 77 (x < 0) 
24) [exp (e -"")-1r1 e-A." (,"(iy+ .A) r (iy+ .A) 
Re (.A)> 1 
(25) [ exp (e -") + 1r1 e -A.x (1- 2 1 -A.- iy) r (iy +.A) (," (iy +.A) 
Re .A> 0 
(26) e-A., log J1-e -"I TT(A+ iy)-1 ctn (TTA+iyTT) 
-1 < Re .A < 0 
(27) e-A., log (1 + e -z) TT(A+iy)-1 csc(TT.\+iyTT) 
-1 < Re .\ < 0 
(28) e -A.x log( 11 + e -""1/11-e -"i) TT(A+ iy) - 1 tan(% TTA+% iy TT) 
IReA.J < 1 
(29) e-A., (a +e -z)""Vlog (a+ e -") aA.+iy-vB (.\+iy, v-.\-iy) 
a> 0, Rev> ReA > 0 x [ljr (v) -I/; (v-.\-iy) +log a] 
(30) (sinhx + sinha)-1 a>O -TTie wy secha csch(rry) 
X [cosh (TTy)-e - 2 iay] 
The integral is a Cauchy 
Principal value 
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Elementary functions (cont'd) 
f(x) g (y) = Joo 
-oo 
[(x )e -U:y dx 
31) 0 -oc <x< -%rr 
rrb 211 2-J.Lf' (1+ ll) 
1(1-%y-%v+ ~ll) 1(1 + %y + %v+ %1l) (cosx)J.L(a 2 e i.x + b 2 e- ix)11 
-%rr <x <~ rr ~ y+v+ll ~v-y a 2 ) x 2F1 -v, -- ; 1+-- ;2 
0 ~rr<x<oo - 2 2 b 
a 2 < b 2 
Rell>-1 
rra 2112-J.Lf' (1 + ll) 
1(1+ Y:zy- ~v+ ~ll) 1(1+~v-%y + ~ll) 
( r-v-ll. ll+r-v. b 2 ) x 2F1 -v,--,1 --,-2 2 2 a 
a2 > b 2 
_, 
e 11 sinh x 
-2e -~ 111Ti K11(y) y>O 32) (1+x 2)~ IRe vi< 1 
-2e~ 1111iK (-y) y<O 
3.3. Higher transcendental functions 
l) 0 -oo <x< - 1 (-1)nin(2rr) ~ y -~ Jn+Y, (y) 
pn (x) --1 < x<1 
0 1<x<oo 
2) 0 -oo <x< -1 (-1)ninrrJn(y) 
(1-x 2) -X T (x) 
-1 <X< 1 n 
0 1<x<oo 
3) 0 -oo < x < -1 (-1)nin211+~ rr~y -11-~ (n!)-t 
(1-x 2) 11 p (11, 11 l(x) 
-1 < x<1 xi(n +v+ 1)Jn+1l+~ (y) n 
0 1 < x<oo 
Rev > -1 
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Higher transcendental functions (cont·'d) 
f(x) g (y) = Joo f(x) e- U:y dx 
-oo 
(4) 0 -oc<x < -1 (-l)nin2n+li+J.L+I yn(n!)-1 
(l-x)~'(1+x)J.LP 1~'•~''(x) x B(n+v+1,n+J.t+1)e iy 
n 
x 1J<;(n+v+1;2n+J.t+v+2;-2iy) -1 <X< 1 
0 1 <x<oo 
Rev > -1, Re ll > -1 
5) [r (v-x) r (J.t + x)] -I [2cos(~y)]J.~.+~'- 2 e ~iy iJ.~.-~' 1 
x[r(J.t+v-1)]- 1 lrl < 77 
0 lrl > 77 
(6) [r (a+x)] ±I [r ({3 +x)] ± 1 see Titchmarsh, E. c., 1937: 
In tro due tio n to the theory of 
Fourier integrals, P• 185 and the 
following pages. 
7) 0 -oo <x<-1 2TT(v+ v 2)- 1 sin (vTT)e iy 
p ll (x) -1 <x<1 x 2F;(1, 1;- v, 2+ v; -2iy) 
0 1 <x< oo 
(8) x-~ Jn+~ (x) (-l)nin(2TT)~ pn (y) lrl < 1 
0 lrl > 1 
(9) -v-~ J ( ) 2-v+XTTX(-1)ninn![r(n+v+1)]- 1 X n+li+ X X 
Rev > -1 x (1- y z)vp ~ll, vi (y) lrl < 1 
0 lrl > 1 
(lO) J J.Lh (a) Jv-z (a) e ~ iy IJ.L-lll J J.L+ll [2 a cos(~ y)] 
Re (J.t + v) > 1 lr I < 77 
0 lrl > " 
(ll) J J.Lh (a) J li-z ({3) see Grobner, W. and N. Hofreiter, 
aJ.L+z f3~'-" 1950: lntegerltafel, Part II P• 203. 


We call 
g (p) = ~ lf(t); p! = {" e -pt f(t) dt 
0 
the Laplace transform of f(t), and regard p as a complex variable. The 
function f(t) is called the inverse Laplace transform of g (p). We give 
tables of both Laplace transforms and inverse Laplace transforms. In 
chapter IV transform pairs are classified according to f(t), in chapter V 
according to g(p). It should be note d that many authors use pg(p) as 
the "operationa l image" or "operational representation" (sometimes 
also called the Laplace transform) of f(t). The symbols~. c, and similar 
notations usually indicate th e relationship between a function f(t) 
and its operational image p g (p ). 
There is a very large number of books on the theory and application 
of Laplace trans forms. The most important books and tables are listed 
on P• 128. Since Laplace transforms are virtually Fourier transforms in 
the complex domain, references g iven for Fourier transforms should also 
be consulted. In addition, many textbooks or works of reference contain 
material on Laplace trans forms. Many books on Laplace transforms 
contain more or less elaborate tables of Laplace transforms or (more 
often) of inverse Laplace transforms. The most extensive liste are: 
Cassar and Erde1yi ( 1944-46, both Laplace and inverse Laplace trans-
forms), Ditkin and Kuznecov (1951, inverses of operational images), 
Doetsch, Kniess, and Voelker (1947, inverse Laplace transforms), 
i'vlcLachlan a nd Humbert (1950, operational images), McLachlan, Humbert, 
and P oli (1950, operational images). 
From the transform pairs given in chapters IV and V further pairs 
may be derived by means of the methods indicated in the introduction 
to this volume, and also by means of the general formulas given in 
sections 4.1 and 5.1. We do not list formulas for "chains" or "se-
quences" of transformations; for the se see McLachlan, Humbert, and 
Poli (1950, P• 18 -19). 
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CHAPTER IV 
LAPLACE TRANSFORMS 
4.1. General formulas 
f(t) g (p) = Joo e -pt f(t)dt 
0 
1 c+ ioo (1) -- J . e ztg(z)dz g (p) 
2 rri c-too 
(2) f (t +a)= f(t) (1-e ap)-1 fa e-ptf(t)dt 
0 
(3) f(t+a)=-f(t) (l+e-ap)-1 J" e-Ptf(t)dt 
0 
(4) 0 t < ba-1 -I a-t e-ba p g(a-t p) 
{(at-b) t > ba-1 
a, b > 0 
(5) e -a.t f(t) g (p +a) 
(6) t n {(t) (-l)n dng(p) 
dpn 
00 00 
(7) t -n {(t) Ip ... J g(p)(dp)n p 
n-th repeated integral 
(8) { (nl(t) p ng(p)-p n-1 f(O) 
_ p n-2 {I (0)- ... _ ( (n-11(0) 
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General formulas (cont'd) 
f(t) g(p)=Joo e-ptf(t)dt 
0 
(9) Jt,,Jtf(t)(dt)n 
0 0 
p -ng (p) 
(lO) 0 :t) n f(t) (- :p p) n g (p) 
where e.g. 
c:p p Y g(p)=:p f :p [pg(p)~ ( t ~)2 f(t)=t ~ ~[/(t)~ dt dt dt 
(ll) (~ t) n {(t) tp d: )n g(p) 
(12) ~-1 :)n f(t) Joo P Joo "'p Joopg(p)(dp)n 
p p p 
if (l..!_)k f(t)=O 
t dt 
for t = 0, k = 0, ... , n-1 
(l3) t" r<nl(t) m?:n E :p)" [p n g (p)] 
(14) t" [<nl(t) m < n 0 ~}' [png(p)]+(-1)•-1 
G (n-1)1 X • pn-a-1{(0) 
n-m-1)! 
(n -2) I 
+ · pn-a - 2['(0) 
(n-m-2)! 
+" •+m![ln-a-1)(0)] 
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General formulas (cont'd) 
f(t) g(p)=Joo e-Ptf(t)dt 
0 
d" 
(-l)•pngf•l(p) (l5) - [t• f(t)] m ~n dt" 
(l6) d" 
- [t• f(t)] 
dt" m < n 
(-l)• p n g f•l(p)-m! p n-a-t f(O) 
(m +I) I pn-a-2 [' (0) 
-
l! 
(n-1) I 
-···-
. r<n-a-1)(0) 
(n-m -I)! 
(l7) ( e t ~) n f(t) (p -1) ... (p -n) g (p -n) 
provided that r<lti(O)= 0 
for k = 0, l, . . . , n - l 
(18) J t t-1 f(t)dt p-t Joo g(p)dp 
0 p 
(l9) Joo t-1 f(t)dt p-t fpg(p)dp t 0 
(20) Jot [ 1 (u)f2 (t-u)du g 1 (p)g 2 (p) 
l 
Jc+.ioo g t (z)g2 (p-z)dz (2l) f 1 (t) f 2 (t) -
2TT i c-,oo 
(22) f(t 2) ~ Joo -1,4 2 - 2 ~ TT- e ~P u g(u')du 
0 
t"f(t 2 ) 00 2 2 (23) 2-~n -~ J n-2 -!4p u TT u e 
0 
X Hen(2-~pu)g(u-2)du 
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General fonnulas (coot'd) 
f(t) g(p)=J"" e-Ptf(t)dt 
0 
(24) t1Jf(t 2 ) 2-~ TT -~ Joo u v-2 e -~p 2u 2 
0 
xD )pu)g (~ u - 2)du 
(25) tv-1 f(t-1) Rev> -1 p-~v I"" u~vJ (2u~p~)g(u)du 
0 I) 
(26) f(ae t-a) a> 0 (a r (p + l)r1 Ioo e-u uP g (u/a)du 
0 
(27) f(asinht) a>O Joo J (au) g (u)du 
0 p 
00 
n -t f(n -t t) Ioo (e ""-l)-1 f(u)du (28) ~ 
n=t 0 
(29) 1 oo tu-1 f(u)du 
0 r(u) g (logp) 
(30) I: u-1{ sin (2ul{tl{)f(u)du TT1/2p-3/2g(p-1) 
(31) t-1{ Iooo cos (2ul{ t~)f(u)du rr~p-~g(p-') 
(32) tv Joo J (2u~ t~)u-vf(u)du 
0 21J p-2v-1g(p-1) 
(33) t-~ Ioo e -'4u2/t f(u)du 
0 
TTl{ p -~ g(p !{) 
(34) -~n-~ r -~u 2/t 2l{n 17~ p l{n-~ g(p ~) t e 
0 
x He (2-l{ ut-~)f(u)du 
n 
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General fonnulas (cont'd) 
f(t) g(p)=Joo e -P'f(t)dt 
0 
(35) t-v Joo e -u 2/(St) 
0 
2v-~ 77 ~ P v-1 g (p ~) 
X D 2 11 _ 1 (2-~ ut -'h) f(u) du 
(36) [' 0a-uu'Jv p-zv-t g(p+ap-') 
x ~)2(aut-au 2)'h][(u)du 
(37) r ~[(t 2 -u 2)'h][(u)du (p 2+ l)-'h g [(p2 + l)'h] 
0 
(38) f(t)- f
0
'J, (u){[(t 2 -u 2 )'h]du g[(p2+l)'h] 
(39) t (:::)" (p2+l)-'h [(p2+l)'h+przv X g((p2+ l)~) 
X J 211 [(t 2 -u 2)'h][(u)du 
4.2. Algebraic fWictions 
(l) l p-1 Rep> 0 
(2) 0 0 < t < a P -t (e -ap-e -bp) 
l a < t<b 
0 t>b 
(3) t" 1 -n-1 n .p Rep> 0 
n 
n! b• (4) 0 0 < t < b e -bp 2: - Rep> 0 
m!pn-a+t 
t" t > b •= 0 
134 
(5) t n 
0 
(6) 0 
f(t) 
(t +a)- I 
(7) 0 
(t+a)- 1 
0 
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Algebraic functions (cont'd) 
0 < t < b 
t > b 
g (p) =J"" e -Ptf(t)dt 
0 
n! n n! b • 
-e -bp '\' 
.~om! pn-a+l 
4.2 
O < t < b -e aPEi[-(a+b)p] 
t > b 
Rep > 0 
larg(a+b)l < TT 
0 < t < b eap I Ei [-(a+ c )p]-Ei [-(a+b)p]l 
b < t < c 
t > c 
-a not between b and c 
(8) (t-a)- 1 
(9) l n ~ 2, iarg ai < TT 
(10) 0 0 < t < b 
(t+a)-n t > b 
iarg (a + b)l < TT, n ~ 2 
Rep> 0 
The integral is a Cauchy Principal 
value 
n-1 (m-1)! (-p)n-a-1 l (n-1)! 
•=1 . 
( ) n-1 
-p apE"( ) 
- e 1 -ap (n- l)! 
Rep~ 0 
n-1 
e -bp l (m-l)! 
•= 1 (n-1)! 
(- p)n-1 
- eap Ei [-(a+ b)p] (n -1)! 
Rep > 0 
For further formulas of a similar type see Bierens de Haan,D., 1867: 
Nouvelles tables d'integrales definies , 727 P• 
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Algebraic fmctions (cont'd) 
f(t) g (p)= Joo e -pt f(t)dt 
0 
(ll) tn(t+a)- 1 n ~1, largal < TT (-)n-1 aneap Ei(-ap) 
+ t 
• = 1 
(m-1)!(-ar-· p-• 
Rep > 0 
(12) (At+Ba}(t 2 -a 2)-1 -~(A-B)eap Ei(-ap) 
larg(±a)l < TT -~(A +B)e -ap Ei (ap) Rep> 0 
(13) (A t+Ba)(t 2 -a 2)- 1 a > 0 -~HA -B)e -apEi (-ap} 
Cauchy Principal value -~(A +B)e -apEi (ap) Rep> 0 
(14) (At+ Ba)(t 2 + a 2 ) - 1 (A cos ap -B sin ap) ci (ap) 
iarg(±i a) I < TT -(A sin ap +B cos ap)si (ap) 
Rep >0 
(15) 0 0 < t < b TT~p-XErfc(bXpX) Rep > 0 
t -~ t > b 
(16) t-x 0 < t < b TTX p -X Erf(b X p X) 
0 t > b 
(17) tn-X TT ~ l/2 (3/ 2) ••• (n -l/2) p -n-~ 
Rep> 0 
(18) (t +a)-~ · largal < TT TT~p-~ e ap Erfc(a~p~) ReF > 0 
(19) 0 0 < t < b 2b -~ e -bp_ 2TTX p ~ Erfc (b ~ p ~ ) 
t -3/ 2 t > b Rep_:::: 0 
(20) (t +a) -3/2 iarg al < TT 2a-~ -2 TT~ p~ eaPErfc(a~p X) 
Rep _:::: 0 
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Algebraic functions (cont'd) 
f(t) g (p) = J"" e - pt f (t) dt 
0 
(22) t ~ (t + a)-1 \arga\ < 11 (TT/p )~ -TTa~ e a.p Erfc (a~ p ~) 
Rep> 0 
(23) 0 0 < t < b (TT/p)~ e -bp_ 11b ~ Erfc (b ~ p ~) 
t-1 (t-b)~ t > b Rep >0 
(24) t-~(l+2at) "1/:t p -312 (p-+- a) Rep> 0 
(25) t - l{(t+a) - 1 \arg a! < 11 TTa -~ e a.p Erfc (a~ p l{) Re PLO 
(26) 0 0 < t < b 11b-~ Erfc(bl{p~) Rep Lo 
t-1 (t-b)-~ t > b 
(27) t (t 2 +a 2)-l{ \arg a! < TT/2 ~TTa[H 1 (ap)-Y 1 (ap)]-aRep >0 
(28) t (b 2 -t 2)-l{ 0 < t < b ~TTb[L 1 (bp)-I1 (bp)]+b Rep>O 
0 t>b 
(29) 0 0 < t < b bK 1 (bp) Rep> 0 
t (t 2 -b 2)-~ t>b 
(30) (tz+2at)-l{(t+a) \argal < 11 aea.p K 1 (ap) Rep >0 
(31) (2 bt -t 2 ) -~ (b -t) 0 < t < 2b 11be-bp 11 (bp) Rep> 0 
0 t > 2b 
(32) [t+(t2+a2)~]-1 \arg a! < TT/2 ~TTa-1 p-1 [H 1 (ap)-l;(ap))-a-2p"'2 
Rep> 0 
(33) sinOU+t+cosOt1 (t 2 +2t)-~ exp [2p cos 2 (~ 0)] 
x[O-sin OJ: K
0 
(v)e -vcosedv] 
Rep >0 
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1\lgebraic fwactions (cont'd) 
f(t) g(y)=J00 e-Pf[(t)dt 
0 
(34) [t + (1 +t 2}~] n+ [t- (1+t 2} ~] n 20n(p) Rep > 0 
(35) [t +(l +t 2) ~]n(l +t 2)-~ X [Sn (p}-rrE n(p}-rr Yn (p)] 
Rep > 0 
(36) [t -(l +t 2)~] nu +t 2) -~ 
-!-HSn (p} + rrE n (p}+ 1T Y n (p )] 
Rep > 0 
4.3. Powers with an arbitrary index 
(l) tll Rev> -1 r (v+ 1) p -ll-l Rep > 0 
(2) 0 O<t < b p -ll-l r(v+ 1, bp) Rep >0 
tll t > b 
(3) tll 0 < t < b p -ll-l y(v+ 1, bp) 
0 t > b 
Rev > -1 
(4} (t +a) ll larg a! < 1T p-JI-I eaPr(v+1, ap) Rep > 0 
(5) 0 0 < t < b r(v+ 1) p -}I-I e -bp Rep > 0 
(t -b}ll t > b 
Rev> -1 
(6) (b -t)ll 0 < t < b p -t~-l e -bpy(v+ 1, -bp) 
0 t > b 
Rev > -1 
(7) t ll(t +a) -I r(v+1)alleaPr(-v, ap) 
largal < rr, Rev > -1 Rep >0 
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Arbitl'ary powers (cont'd) 
f(t) g (p) = fooo e - pt f(t ) dt 
(8) 0 0 < t < b f'(v+l)b "T(- v, bp) Rep >0 
t - 1 (t -b) ll t > b 
Rev> - 1 
(9) t v- 1 (l+ t 2)-1 Rev > 0 1T csc(VTT)V)2p, 0) Rep >0 
(10) (l+t2)v-l!; 2 11- 1 77\!;f'(v+~)p -11 [8 (p)-Y (p)] 
ll ll 
Rep>O 
(ll) 0 0 < t < b 1T - l!; f' (v+~H2 b/ p) 11 K 
11 
(bp) 
(t 2_b 2)v-X t > b Rep>O 
Rev > -~ 
(12) (b 2 -t 2) v-X 0 < t < b ~ 77X f' (v+ ~) (2 b/ p) 11 [J
11
(bp) 
0 t > b 
- L)bp)] 
Rev > - ~ 
(13) (t 2 +2at) 11- X 1T-Xr(v+~)(2a/p) 11eaPK (ap) 
largal < TT, Rev>-~ 
ll 
Re/) >0 
(14) (2 bt - t 2) v-X 0 < t < 2b 1T y, r ( v+ ~)(2 b/ p ) 11 e-t.P 1
11 
(bp) 
0 t > 2b 
Rev > -~ 
(15) (t 2 +it) v-l!; Rev f> - ~ - ~i 17 X r (v + ~)p -ve Xip H ~2l(~p) 
Re p>O 
(16) (t 2 -it) v-x Rev>-~ ~ i TTX f' (v+~)p -v e-Xip H <o (~p) 
II 
Re p>O 
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Arbitrary powers (cont'd) 
f(t) g (p) = .(0 e - ptf (t ) d t 
(17) 0 0 < t < 2b VTT csc(VTT)p- 1e-(a +blpk [(a+b)p] 
zv 
(t+2a)"'(t-2b)-v t > 2b Rep >0 
\arg(a +b)\ < rr, Rev < 1 
(18) 0 0 < t < b 2"'-~f'(v) -~ D (2b~ y,) P 1-lv P 
(t -b) v-1 (t +b) - v+Y, t > b Rep > 0 
Re 11 > 0 
( 19) 0 0 < t < b 2"'-~f'(ll)b-~D (2b~ Y.) 
-z v P 
(t-b)"'-1 (t+ b)-v-~ t > b Rep~ 0 
Re 11 > 0 
20) tv-1(t+a)-v+~ 2v-~ f'(v)p -~ e ~ o.pD1 -zv(2 Y.a~p ~ ) 
Re 11 > 0, \arga\ < rr Re? >0 
(21) t v-1 (t + a)-v-~ 2"'['(11)a-Y,e~apD (2Y.a~pY.) 
-zv 
Re 11 > 0, Jarg a\ < rr Rep~O 
(22) 0 0 < t < b [' (211)(a+ b )J.L+v- 1 p - J.L-v e ~P (a- bl 
(t+a)Zw1 (t-b)2v-1 t > b X WJ.L-v,J.L+v-y,(ap+bp) Rep > O 
Re 11>0, Jarg (a +b)\< TT 
(23) 0 0 < t < a ll(2~t, 211) (b-a) J.L+v- 1 p-J.L-ve-Y.p(a+bl 
(t-a)ZJ.L-1 (b-t)zv-1 a < t < b x M J.L-v,J.L+v-Y. (bp-ap) 
0 t > b 
Re 11 > 0, Re 11 > 0 
(24) t"-1 {1-t).B-1 (1- at)-'Y B (a , l3) <I> 1 (a, y, a+ 13; a, - p) 
0 < t < l 
0 t > 1 
Rea > 0, Re 13 > 0 
largO-a)\ < rr 
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Arbitrary powers (cont'd) 
f(t) g (p)= Joo e -pt [(t)dt 
0 
(25) [(tZ+ l)!{ +t)ll P-1 S1,)p)+vp-1So ,v(p) 
Rep > 0 
26) [(t 2 +1)!-S-t) 11 P-1s1,v(p)-vp-1So,v(p ) 
Rep > 0 
(27) (t 2 + 1)-l-S [(t 2 + 1)!-S +t) 11 TT csc(VTT) [J_11 (p)-J_)p)] 
Rep > 0 
(28) (t 2 + 1)-l-S [(t 2 + 1)!-S-t) 11 So, )p) -vS -1, v (p) Rep> 0 
(29) 0 0 < t < 1 2K,..(p) Rep > 0 
[(t 2 -1)!-S +t]11 +[(t 2 -1) !-S+t]-ll 
(t 2 -1).!-S 
t > 1 
(30) [(t + 2 a) loS + t loS )]Z 11 2v+1 vavp -1 e ap K)ap) Re p>O 
-[(t+ 2 a) loS -tl-S]Z 11 largal < rr 
3l) 0 0 < t < b 2v+1vbvp-1 Kv(bp) Rep>O 
[(t +b) loS+ (t -b)l-S] zv 
-[(t +b) loS -(t- b)!-Spv t > b 
(32) t-v-1 (tZ+l)-X 2!-S r (-J-·)D
11 
[(2ip) l-SJD)(-2 ip) loS] 
x [1+(t 2 +l)l-S]v+l-S Rev < 0 Rep_2:0 
(33) (2a)ZV[t+ (t 2.+4 aZ) loS] ZV (~ rr)3/2. p 1/Z [Jv+~ (ap) Y v-:.( (ap) 
x (t 3 + 4 a 2 t) -loS Rea> 0 
- Jv-~ (ap) Y v+~ (ap)], Rep > O 
(34) 0 0 < t < 1 (2p /rr)l-S K11 +~ (~ p) K 11_li' (~p) 
t-l-S (t 2 -l)-l-S l[t+(t 2 -l)X]Zv Rep> 0 +[t-(tZ-1)!-S)Zll} t > 1 
4.4 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 
(11) 
(12) 
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4.4. Step-, jump-, and other sectionally rational functions 
n '"' 0, 1, 2, ••• 
f(t) g(p)=fo00 e-P'f(t)dt 
0 2nb < t < (2n + 1) b p -1 (e bp+ n-1 Rep> 0 
1 (2n- 1) b < t < 2nb 
0 (4n- 1)b < t < (4n + 1)b p - 1 sech (bp) Rep> 0 
2 (4n+1)b<t<(4n+3)b 
~ 2nb<t<(2n+1)b ~p-1 tanh(~bp) Rep > 0 
-~ (2n -1)b <t < 2nb 
n nb < t < (n + 1) b p -1 (e bp _ 1) -1 Rep > 0 
n+1 nb < t < (n + 1) b p-1(1 -e-bp)-1 Rep> 0 
2n+1 2 nb < t < 2 (n + 1) b p - 1 ctnh (bp) Rep> 0 
0 0 < t < b p-1 csch(bp) Rep > 0 
2n (2 n - 1) b < t < (2 n + 1) b 
n b 17 2n 2 < t < b 17 2 (n + 1) 2 ~p- 1 [03 (0ii77bp)-1] Re p>O 
n logn < t < log(n + 1) p -1 ~(p) Rep > 0 
}; (t-'-log n)a-1 r(a) p -a~(p) Rep>O 
0.$ log n .$ f Rea> 0 
{1-a)-1 {1-an) p-1 (ebP-a)-1 
nb < t < (n + 1) b Rep > 0, b Rep > ReOoga) 
(:) 11b < t < (n + 1) b e-bp Rep>O p (e bP-1)" 
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Sectionally rational functions (cont'd) 
f(t) g (y)= fo"" e -pt f(t) dt 
1-e -bp d"' 
03) n• nb < t < (n + 1) b __ (l-e-bp)-1 (-b)"' p dp"' 
Rep> 0 
(14) t 0 < t < 1 p-2(1-e-P) Rep> 0 
l t > 1 
(15) t 0 < t < 1 p -2 (1-e -p)2 
2-t 1<t<2 
0 t > 2 
(16) a(t-nb) nb < t < (n + 1) b ap - 2- ~abp -I [ctnh (~ bp)- l] 
=ap - 2 (e bP-1) - 1 (e bp_bp -1) 
Rep> 0 
(17) 1-an 1-(n + 1) a n+nan+l 1 --t-b 
p 2 (e bp_ a) 1-a (1-a)2 
nb < t < (n + 1) b Rep> 0, b Re p > Re log a 
(18) (2n+1)t-2bn(n+1) p - 2 ctnh (bp) Rep> 0 
2nb < t < 2(n + 1) b 
(19) b-(-1)n(2bn +b-t) p - 2 tanh (bp) Rep> 0 
2nb < t < 2(n + 1)b 
(20) 0 0 < t < b p - 2 sech (bp) Rep > 0 
t-(-1)n(t-2nb) 
(2n - 1) b < t < (2n + 1) b 
n > 1 
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Sectionally rational functions (cont'd) 
f(t) g (y)= Joo e -pt {(t)dt 
0 
21) 0 O<t < b p - 2 csch (bp) Rep > 0 
2n(t-bn) 
(2 n -l) b < t < (2 n + 1) b 
n~1 
22) ~ (1-(-l)n] (2t-b)+~(-1)nbn p -2 (e bp + 1) -• Rep > 0 
nb < t < (n + 1) b 
23) 0 0 < t < b p -2 (e bp -1) -• Rep > 0 
nt- ~ bn (n + 1) 
nb < t < (n + 1) b 
n~1 
(24) ~t2 0 < t < 1 p-3(1-e-P)2 Rep > 0 
1- ~(t -2)2 1 < t < 2 
1 t > 2 
(25) ~t2 0 < t < 1 p-3 {l-e - P)3 
3/4-(t -3/2) 2 1<t < 2 
~(t-3) 2 2 < t <3 
0 t >3 
(26) (t-nb) 2 nb < t < (n + 1) b 2p - 3-p - 2(b 2+2bp)(e bp_l)-1 
Rep > 0 
For further similar integrals see Gardner, M. F. and J. L. Barnes, 
1942: Transients in linear systems, I, Wiley. 
4.5. Exponential fwtctions 
lm I e-at Rep > -Re a I 
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Exponential functions (cont'd) 
f(t) g (p) = J: 00 e - pt f (t) dt 
0 
(2) te-a. t (p +a)-2 Rep> -Rea 
(3) t v-1 e -a.t Re 11 > 0 f' ( 11)(p +a) -v Rep> -Rea 
(4) t-1 (e -a.t_e -.Bf) log (p + {3}-log(p +a) 
Rep >-Rea, 
-Re ~ 
(5) -2 {l-e-a. tp (p + 2 a)log (p +2 a)+p log p 
- 2 (p + a) log (p + a) 
Rep~ 0, -Re 2a 
(6) t- 1 -% t - 2 (t+ 2) (l-e -~ 
-1+(p +%)log (I+ 1/p) Rep> 0 
(7) U+e -t)-1 % 1/1(% p+%)-% .P(%p) Rep> 0 
(8) (1-e-t/a.)v-1 a B (ap, 11) 
Rea> 0, Re 11 > 0 Rep >0 
(9) tn{l-e-tfa.)-1 Rea >0 (-a)n+l .p (n)(ap) Rep> 0 
dn 
.p (nl(z) =- 1/!(z) 
dzn 
(10 tv-1 (1-e -t/a.)-1 Re 11 > 1 a 11f' (II) ((11, ap) Rep >0 
(ll) t-1 {l-e -t)-1-t-2-%t-l p+logf'(p)-p log p +% log(%p/rr) 
Rep >0 
(12) (1-e -a.t) {l-e -t)-1 1/1 (p + a) - 1/1 (p) Rep> 0, 
-Rea 
1 -a.t f'(%p) f' (%a+~ p +%) (13) -e log tO+e-t) f' (%p + %) f' (%a+ ~p) 
Rep> 0, 
-Rea 
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Exponential functions (coot 'd) 
f(t) g(p)= J"" e -pt f(J) dt 
0 
(14) {1-e -t)v-1 {1-ze -t)-Jl. B(p, v) 2F1 (#L,p; p+v; z) Re v > 0, larg {1- z)l < TT Rep >0 
(15) (1-e -t) -I (1-e -at)(l'-e -.Bt) l/1 (p + a) + l/1 (p + f3) 
-l/1 (p +a+ f3) -l/1 (p) 
Rep > 0, 
-Rea 
Rep> -Re {3, 
-Re(a+ f3) 
(16) 
{1-e -at)(1-e -.Bt) 
log 
r(p) r (p +a+f3) 
t(1-e-t) r (p + a) r (p + f3) 
Rep> 0, -Rea 
Rep > -Re {3, 
-Re(a+ f3) 
(17) {1-e -at)(l-e -.Bt)(1-e -y t) r(p )r(p+f3+y)r(p+a+y )r(p+a+f3) 
t{l-e-t) log r(p+a)r(p+f3)r(p+y)r(p+a+f3+y) 
2 Rep> !Real+ 1Ref31+ IReyl 
(18) [a+(l-e-r)~r~~ +[a-(1--e-t)~] -~~ 2ptl e (p-11)7Ti r(p) (a2-1)~P-~II {1-e -t)~ r(v) 
x Q 11-P(a) 
p-I Rep >0 
(19) 0 O<t < b (TT)~r(p)r(v+l) -~b<pt111 
(1-e -zt) -~ [e -b (1-e -2t) ~ 2~P+~vr(~p+~v+~) e 
-e -ru-e -zb)~]v t > b x p -~p-~ V[(l-e -zb) ~] -~p+~v 
Rev > -1 Rep> 0 
(20) e <p.-1lt(l-e"""t)Jl.-~ [(l-e-t) sin() 2Jl._, r <IL+ ~> r Cp-p.+ 1) sinJl. () 
- i Cl-e -t) cos ()]Jl.-~ "~ rCp+p.+1) 
Rep.>-~ xe (p+~liB+<~J.L-~)1ri 
x [TT P Jl.(cos ()) + 2 i QJ.L(cos ())] 
II II 
Rep> Rep.- 1 
Another fonnula may be derived from this by changing i into -i 
throughout. 
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Exponential functions (cont'd) 
f(t) g(p)=J.00 e-ptf(t) dt 
0 
rr~ a~ e ap 2 Erfc (a~ p + ~ a-'hb) (21) 0 0 < t < b 
e -~t 2 / a. t > b 
Rea > 0 
(22) te ~t2 / a Rea > 0 2a-2rr112 a 312 peap 2 Erfc (al/2 p) 
-~ -~t2/a. 2 (23) t e Rea > 0 a~p ~ e~ap K~(~ap 2) 
(24) v-1 -t 2 / (Sa) r(v)2Va~ ve ap 2 D_)2pa~) t e 
Rea > 0, Rev > 0 
(25) e -~a/t Re a ~ O a~p-~ K 1 (a~p~) Rep > 0 
(26) t~ e-~a/t Rea >_0 ~ 17 112 p -3/2 (1 + a 112 p 112} e -~ p ~ 
Rep > 0 
(27) t -~ e~a/t Rea ~ 0 ~ -~ -~p ~ rr p e Rep > 0 
(28) t -3/2 e -~ a/t Rea > 0 2 ~ -~ - } p ~ 1T a e Rep :;::: 0 
(29) tv-1 e -'4a/t Rea > 0 2(~ a/p) ~V Kv(a~p ~) Rep > 0 
(30) t-~ (e -~a/t_l) Rea ;::: 0 rr~p-~ (e -~ P ~ -1) Rep:;::: 0 
(31) e -2a~ t ~ \arga\ < rr p -1 _ 17 112 a 112 P -3/2 e a /p 
x Erfc(a1 /2p-1 /2) R e p > 0 
(32) t ~ e -2a.~ t ~ \arga\ < rr _ al /2p-2+ 17 1/2p-5/2(a+ ~p) e a.fp 
x Erfc (a 112 p - 112) R e p > 0 
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Exponential functions (cont'd) 
f(t) g (p) = fooo e -pt f(t) dt 
(33) -~ -2a~ t ~ t e largal < TT TT~ p -~ e afp Erfc (a~ p -~) 
Rep > 0 
(34) (2t)-~ e -2a~t ~ iarg al < TT (~a/p)~eXafp K~(~a/p) 
Rep > 0 
(35) (2t)v-l e -2a~ t X Re 11 > 0 r(211) p -ve ~afp D _2 )(2 a/p) ~ ] 
Rep > 0 
(36) exp(-ae -t) a-p y(p, a) Rep> 0 
(37) exp(-ae t) Rea> 0 aPr(-p, a) 
(38) (1-e-t)v-l exp(ae-t) r(11)r(p) a-~~~-~P e~a 
r(11+p) Rev > 0 
X M ~ v-~p' ~ v+~p-~ (a) 
Rep > 0 
(39) (1-e -f)l' - 1 exp (-ae f) r< ) ~p-~ -~aw ( ) 
Rea > 0, Re 11 > 0 
v a e ~ -~p-v, -Xp a 
(40) (1-e -t) v-1 (1-A.e- f)-~ 
r (11) r(p) 
r(11+p) ~ 1 (p,,.,., 11; A., a) 
x exp (ae -t) 
Re 11 > O, iarg (1- A.) I < TT Rep > 0 
(41) (e t_l) v-1 exp [- a/(e t-1)] r (p- v+ 1) eX aa ~ v-~ 
Rea > 0 x W ~v-~-p.~ 11 (a) 
Rep> Re 11- 1 
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4.6. Logarithmic fmctions 
f(t) g (p)=J00 e-Ptf(t)dt 
0 
(l) log t -p - 1 log(yp) Rep > 0 
(2) 0 0 < t < b p-I [e -bp log b- Ei (-bp)] Rep > 0 
log t t > b 
(3) 0 0 < t < b -p-I Ei (- bp) Rep > 0 
log (t/b) t > b 
(4) logO+at) iargal < TT -p-1 e p faEi (-p/ a) Rep > 0 
(5) log(t +a) iarg ai < TT p-1 [log a-e ap Ei(-ap)] Rep > C 
(6) loglb-tl b > O p - I [log b-e -bp Ei(bp )] Rep> 0 
(7) t n log t n! [ 1 1 1 j 
-- 1+ -+ -+ ••• + --log(yp p n+l 2 3 n 
Rep > 0 
(8) 0 0 < t < 1 ~ [Ei (-~ p)) 2 Rep > 0 
t- 1 log(2t-1) t > 1 
(9) t-~ log t -11~ p-~ log(4yp) Rep > 0 
(lO) tn-~ log t n ;::: 1 ~ 1·3·5 .... • (2n -1)~ ~ 1 7T +~ 2 1 +-pn 2n 3 
+~+ ... + - 1-)- log(4w] 5 2 n-1 
Rep > 0 
(ll) tv-l log t Re v> 0 r(v)p-v[ I/J ( v)-log p) Rep > 0 
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Logarithmic functions (cont'd) 
f(t) g(p)= Joo e-Ptf(t)dt 
0 
(12) t 11 - 1 [1/J(v)-log t] Re v>O r(v) p -v log p Rep > 0 
(13) (logt) 2 p-1l1r 2/6 + [log(yp)]Z} Rep> 0 
(14) log \t2- a 21 a>O p - 1 [log~-e ap Ei (-ap) 
- e -ap Ei(ap )] Rep> 0 
(15) log(t 2-a 2) \hna\ > 0 p-1 [loga2-eap Ei(-ap) 
-e-ap Ei(ap)] Rep > 0 
(16) log (t 2 + a 2) 2 p - 1 [log a- ci (ap) cos (ap) 
- si (ap) sin (ap )] Rep> 0 
(17) t - 1 [log (t 2 + a 2) -log a 2] [ci (ap)J2+ [si (ap))2 Rep> 0 
(18) 0 0 < t < b ~p-1 Ko(bp) Rep> 0 
log 
(t +b)~ + (t-b) l{ 
t > b 2 X b l{ 
tx +(t+ 2 a)l{ 
\arg a \ < 11 ~P - 1 eap K 0 (ap) Rep > 0 (19) log 2x a x 
(20) log 
(t+ib)l{ +(t-ib)l{ 
b>O ~ 11p - 1 [H 0 (bp)- Y 0 (bp)] Rep > 0 2x bx 
(21) log[4t(2b-t)/b
2] 
0 < t < 2b ?Te -bp [~ 11 Y 0 (ibp) -log(~ y) J0 (ibp)] eX (2b-t)X 
0 t > 2b 
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4. 7. Trigonometric functions 
f(t) g(p)=J
0
00 
e-Ptf(t)dt 
(l) sin (at) a(p2+ az)-1 Rep> Jim aJ 
(2) Jsin (at) I a > O a(p 2+a 2)- 1 ctnh(%77a-1p) 
Rep> 0 
(2n)! a 2n (3) sin2"(at) 
p(p2+(2a)2J [p2+(4a)2] ... (p2+(2na)2] 
Re p > 2n J lm a J 
(4) 0 0 < t < 77/ 2 (2n )! e - I{ 
71P 
sin 2" t t > 77/2 
p(22 + p2)(42 +p2) ... (4n2+p2) 
{ p 2 p 2(22+p2) 
X l +-+ 
2! 4! 
p 2(22+p2) ... [4(n-l)2+p2]l 
+oo•+ 
(2n)! ) 
Rep> 0 
(5) sin 2" t 0 < t < 77/ 2 
(2n)!e-!.{ 71p 
0 t > 77/ 2 
P (22 +p 2)(42+p 2) .. . (4n 2+p 2) 
x { e l{ 71P- l- i_ 
2! 
_,,_ p2(2'2+p2) ... (4(n-l)2 +pz~ 
(2n)! 
(6) sin 2" t 0 < t < m17 (2n)!(l-e-•P
71) 
0 t > m11 
p(22+p2)(4 2+p2) ... (4 n2+p2) 
m = l, 2, 3, ••• 
(7) sin 2" + 1 (at) (2n+l)! a2n+1 
(p2+a2)(p2+(3a)2] ... lp2+[(2n+l)a]2) 
Re p > (2n + l) lim ai 
4.7 LAPLACE TRANSFORMS 151 
Trigonometric f101ctions (cont'd) 
f(t) g(p)=J00 e -Ptf(t)dt 
0 
(8) 0 0 < t < rr/ 2 
(2n + 1)! pe -~ 7Tp 
sin2n+l t > rr/ 2 
(12 + p 2)(3 2 + p 2) ••• [(2n +1)2 + p 2] i 12+p2 (12+p 2)(32+p 2) 
X +--- + 
3! 5 ! 
( 12-+p 2)(3 2+p 2) ••• [(2n-1) 2+p 2ft 
+•••-t' 
(2n + 1)! ) 
Rep> 0 
(9) sin 2n+l t 0 < t < rr/ 2 
(2n+1)!pe-X 77p 
0 t > TT/ 2 
(12+p2)(32+p 2) ••. [(2 n+1) z+p 2] 
{ e X 11p 1 2 + p 2 
X ---1-
p 3! 
-···- (l2+p2)(3 2+p2) ••• [(2n-1)2+p2Jl 
(2n + 1)! j 
(10) sin 2n+lt 0 < t < mrr 
(2n + 1)! [1-(-1)•e-•P 71 ] 
0 t > mrr 
(l2+p2)(3 2+p2) ••• [(2n+1) 2 + p 2] 
m = 1, 2, 3, • •• 
(ll) J sin (at)J 211 B(l+ ~ ip/a, 1-~ ip/a) 
a > 0, Rev > -~ (2v+1)2 211p B(v+1+~ ip / a, v+1-~ip/a) 
Rep > 0 
e -~ 7TP 
(i2) 0 0 < t < rr/ 2 (1 +p 2) 2 [~p rr(l+p 2)+p 2-1] 
t sin t t > TT/ 2 Rep > 0 
(13) t sin t 0 < t < TT/ 2 (1+ p2)-2!2p -e-X 7TP 
0 t > rr/2 x [~prr(1+p 2 )+p 2-1]1 
152 INTEGRAL TRANSFORMS 4.7 
Trigonometric functions (cont'd) 
f(t) g(p)=J
0
00 
e-ptf(t)dt 
n+l 
(14) t n s in (at) n! p ~'+a'l"" (••lJ(•t 
X ~ (-I)• -
o:::; z. :::; n 2m + 1 p 
Rep > lima! 
(15) t v-I sin (at) Re v > -1 ~ ir (v) [(p +ia)-v -(p -ia)-YJ 
= r (v) (p 2 + a 2) -~ V sin [vtan -l(a/p)] 
Rep > lima! 
(16) t- 1 sin(at) tan - 1 (a/p) Rep > lima! 
(17) t -I sin 2 (at) ~ log(l+ 4a2 p-2 ) Rep > 21Imal 
(l8) t -I sin 3 (at) ~ tan-1 (a/p)-~tan- 1 [2ap/ (p 2+3a2)] 
Re p >3 jlmal 
t -I sin 4 (at) 1 (p 2+ 4 a2)2 1 (l9) 
-log p3 --log (p
2 + 16 a 2) 
8 16 
Rep > 4IImal 
(20) t-2 s in 2 (at) a tan -I (2 a/p)- ~ p log(l+ 4 a 2 p - 2) 
Rep ~ 2jlmal 
(21) t - 2 sin 3 (at) ~ p tan -I (3 a/p)-~ p tan -I (a/p) 
+(3 a/8) log [(p2+3az)/ (pz+a2)] 
Rep ~ 3Imal 
(22) (e t_l)- 1 sin (at) ~ i t/J (p- i a+ 1) - ~ i t/J (p + i a+ 1) 
Rep > IImaj-l 
(23) (1-e-t)- 1 sin(at) ~ i t/J (p - i a) - ~ i t/J (p + i a) 
Rep > lima! 
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Trigonometric functions (cont'd) 
f(t) g (p) = Joo e -pt [(t)dt 
0 
(24} (1-e- f) v- 1 sin (at) ~iB (v, p+i a)-~i B (v, p-i a) 
Rev>--1 Rep> IImal 
2 ( 2 2 (25) tv-t e-~t /asin(~t) ~ ir (v) a~ve14a p -{3 ) 
Rea > 0, Rev> -1 x le ~ipa,BD _)a~ (p + im] 
- e -~ipo,B D -v[a~ (p -i~)]l 
(26) log t sin(at) p tan_, (a/p)- a log [y(p 
2+ a 2) ~] 
p2+a2 
Rep>jlmaJ 
(27) log t sin 2 (~at) p _, (p 2+a 2)-1 [ap tan_, (a/p) 
+ p 2 log (p 2 + a 2) ~ 
-(p 2+a 2)logp-a2 logy] 
Rep> 2jlm al 
(28) t- 1 log t sin (at) -log[y(p 2 +a2)~] tan_, (a/p) 
Rep> llmal 
(29) t v-I log t sin (at) r (v)(p 2 + a 2) -~ v sin [vtan _, (a/p)] 
Rev> -1 xli/J(v)- log(p 2 +a2)~ 
+tan_, (a/p) ctn [vtan _, (a/p)]l 
Rep> IImal 
(30) sin (t 2) (~ 17) ~[~-cos(~ p 2)C (~p 2) 
-sin(~ p 2)S (~ p 2)] Rep> 0 
(31) t- 1 sin (t 2) ~ 77[~-C (~ P 2)] 2+ ~ 77[~-S(~ P 2)] 2 
Rep> 0 
(32) sin(2a~t~) 17 1/2 a 1/2 p -3/2 e -afp Rep> 0 
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Trigonometric functions (cont'd) 
f(t) g (p)= Joo e -pt f(t) dt 
0 
(33) t n sin (2 a~ t ~) (-1) n 2-n-~ 77 ~ p -n-1 e -a/p 
x He (2~ a~ p -~) Rep> 0 2n+l 
(34) t-1 sin(2a~t~) rr Erf(a~ p - ~) Rep> '0 
(35) t ~ sin(2a~ t~) a 112 p -2-i 77 112 p-s/2(~ P _a) e -ajp 
X Erf (i a 112 p - 112) Rep> 0 
(36) t-~ sin(2a~ t~) -i rr~ p -~ e -aiPErf (i a~ p -~) 
Rep> 0 
(37) tv-l sin(2~a~t~) 2-v-~ rr~ sec (vrr) p -v e -~ a/p 
Rev > -~ x [D (-a~p-~)-D (a~p-'h)] 2v-1 2v-1 
Rep > 0 
(38) 0 0 < t < b abp- 1 K 1 (bp) Rep> lima! 
sin[a(t 2 -b 2)~] t > b 
(39) sin(ae- t) a-Pr(p)[U (2a,O)sin a 
- up+l(2;,o) cos a] Rep> 0 
(40) sin [a(l-e -t)] a-pr (p) up+l (2 a, 0) Rep >0 
(41) (e t-1)-~ sin [a(l-e-t)~] rr~r(p+~)(2/a)P H (a) p 
Rep>-~ 
(42) (1-e- f)-~ sin [a (e t-1) ~] rr~r(~-p)(~a)P[I (a)-L (a)] p -p 
a > O Rep > - ~ 
(43) cos(at) p (p 2+ a2)-l Rep > lim al 
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Trigonometric functions (cont'd) 
f(t) g(p)::Joo e-Ptf(t)dt 
0 
(44) Ieos (at)l a >O (p 2 +a 2)- 1 [p+a csch (~rra- 1 p)] 
Rep > 0 
(45) cos 2 (at) (p 2 +2 a2)(p 3 +4 a2 p) _, 
Re r > 2llmal 
(46) cos 3 (at) p (p 2+ 7 a2)(p2 + a2)-' (p 2 +9a2) -1 
Rep> 3llmal 
(47) cos 2n(at) (2n)! a2n 
p[p2+(2a)2][p2+(4a)2], • • [p2+(2 na) 2] 
t p2 p 2 [p 2+(2a)2] X 1+--2 + 4! a 4 2!a 
p2(p2+4a2) ••• [p2+4(na-a)2]} 
+•••+ (2n)! a 2n 
Rep > 2n lim al 
(48) 0 0 < t < rr/ 2 
(2n)! e -~p1T 
p (2 2 + p 2)(4 2 + p 2) ••• (4 n 2 + p 2) 
cos 2n t t > rr/2 Rep > 0 
(49) COS Zn t 0 < t < rr/2 (2n)! 
p (22+p Z)(4 z+p2) ••• (4n 2+p2) 
0 t > rr/ 2 x{-e-~P11 +l+~ 
2! 
+···+ 
p2 (2z+pz) ••• [4(n-1)2+p 2] f 
(2n)! 
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Trigonometric functions (cont'd) 
f(t) g(p)=J00 e-Ptf(t) dt 
0 
(50) 0 0 < t < rr/2 
(2n)! e -~p 11 (1-e -"P11 ) 
COS 
2
" t rr/2 < t < (m + ~) 11 
p (22+p 2)(42+p 2) ••• (4 n 2+p2) 
0 t > (m + ~) 11 
m = l, 2, 3, • , , 
(51) cos 2" +t (at) (2n+ 1)!a2np f (p2+a2)[p 2+(3a)2J.••[p2+(2na+a)2] 
p 2+a2 (p 2+a 2)(p 2+9a 2) 
+--+ 
3!a2 5!a 4 
+•••+ [p2+a2][p 2+(3a)2]•••[p2+(2n~a)2]1 
(2n+l)!a2" 
Re p > (2n + 1) \ hn a\ 
(52) 0 0 < t < 11/2 
-(2n + 1)! e -~p 11 
cos 2n+t t t > rr/2 
(12 + p 2)(3 2 + p 2) ... [(2n + 1)2+ p 2] 
Rep > 0 
(53) cos 2n+t t 0 < t < 11/2 (2n+1)!p 
0 t > 11/2 
(12 + p 2)(3 2 + p 2) .. •[(2 n + l) 2 + p 2] 
{e-~P1T 12+p2 
X ---+1+ 
p 3! 
+ .. ·+ (12+p2)(32+p2) ... [(2n-W+p2]t 
(2n+l)! 
(54) 0 0 < t < rr/2 
(2n + 1)! e -~p 11 (e -,. 7T!p+ il-l) 
cos2n+t t 11/2 < t < (m + ~) 11 
(1 2 + p 2)(3 2 + p 2) ... [(2 n + l) 2 + p 2] 
0 t > (m + ~) 11 
m = 1, 2, 3, , , , 
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Trigonometric functions (cont'd) 
f(t) g (p) = fo"" e -pt f(t) dt 
(55) 0 0 < t < rr/2 - (1 + p 2) - 2 e -~p 77 [~rr(1+p 2)+2p] 
t cost t > rr/ 2 Rep > 0 
(56) 0 < t < rr/2 
p 2-1 +e -~P 17[~ rrO+p 2) + 2p] 
t cost (l+"p 2)2 
0 t > rr/ 2 
(57) t n cos (at) 
n !pn+l 
- ---(p 2 +a 2) n +I 
X I (-). (2:1) (; ) 2• 
o<;;_2 .. ::;n+l 
Rep> lim al 
(58) t"'- 1 cos(at) Rev > 0 ~r (v) [(p-ia) -v+(p + ia)-"'] 
=r(v) (p 2 + a2)-~ v 
x cos[vtan-1 (a/p)] 
Rep > IImal 
(59) t- 1 0-cos at) ~ log0+a2/ p 2) Rep > lim al 
(60) (1-e -t) v-t cos (at) Rev > 0 ~ B(v, p-ia)+~B(v, p+ia) 
Rep > llmal 
2 . ~r (v) a~ "'e ~a(p 2-/32) (61) t v -t e - Y.t / acos(f3t) 
Rea > 0, Rev > 0 x l e - ~ ia,Bp D_,_,[a~ (p-i{3)] 
+e~ia,BpD _,_,[a~ (p+i{3)]1 
(62) log t cos (at) a tan_, (a/p) +p log [y(p 
2+ a 2) ~ ] 
-
p 2+a2 
Rep > lim al 
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Trigonome tric functions (c ont'd) 
f(t) g(p)=Joo e - pt {(t) dt 
0 
(63) t v - I log t cos (at) Rev> 0 r(v) 1 ( 2 2)~ cos [v tan - (a/p)) p +a v 
x It/! (v) -log (p 2 + a2)~ 
- tan - 1 (a/p)ta n[vta n- 1 (a/p))l 
Re p > JlmaJ 
(64) cos (t 2) !X 11) ~ [X- cos (~ p 2)S (~ p 2) 
+ sin (~ p 2) C (~ p 2)] Rep > 0 
(65) cos (2 a.~ t ~) p -1 +i11 112a 112p - 3/2e -ajp 
x Erf(ia112 p - 112) Rep > 0 
(66) t~ cos(2a~t~) 11 112 p -512 (X p _ a) e - a/p Rep > 0 
(67) t - ~ cos(2a~t~ ) 77 ~ P - y, e - a/p Rep > 0 
(68) tn-~ cos(2a~t~) (-2)-n 71~ p -n-~ e - ajp 
H (2~ ~ -~) X e 2n a p Rep > 0 
(69) t 11- 1 cos(2y, a y, t y, ) Rev > 0 2-Y, -v11 Y, csc(V7T)p - 11e -!4a/p 
x (D211-1 (a ~ P -Y,) + D2v- t (-a~,P~) 
Rep > 0 
(70) (2t-t 2) -~ cos [a(2t - t 2) y, ) 77e - PJo [(a2-p2)~] 
0 < t < 2 
0 t > 2 
(71) t - y, sinh a [cosh a- cos (t ~)) - I 2 ~ 2 77e a p [e 3 (2ap, 4 p) + e 3 (2ap, 4 p )) 
Rea > 0 -11 Y, p-~ Rep > 0 
(72) cos (a e - f) a-Pr(p)[UP(2a , O)cosa 
+ Up+t (2 a, O)sin a] Rep > 0 
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Trigonometric fWictions (cont'd) 
f(t) g(p)=Joo e-ptf(t) dt 
0 
(73) cos [a(l-e-t)] a-p r(p) UP (2a,O) Re p > 0 
(74) (et-1)-~ cos[a(l-e-t) X] 17x r (p + %)(2/ a) p J (a) p 
Rep > -% 
(75) (1-e-t)- ~ cos[a(et-l)X] 2 "x [r(p + %)r' (%a )P K (a) p 
a > O Rep > - % 
(76) t _, [cos (at)- cos (,S t)] % log[(p 2 + ,g 2)(p 2 + a2)-'] 
R e p > IImal, lim t:ll 
(77) t - 2 (cos at- cos ,S t) %p log[(p2+ a2)(p 2+,S2)-'] 
+ ,S ta n -t (,S/ p)- a tan -t (a/p) 
Re p .? lim al, lim t:ll 
(78) s in (at) sin (,S t) 2af3p [p 2+(a+,s)2] [p2 + (a-,g)2] 
Rep .?llm(:ta ±t:l) l 
(79) cos (at) sin (,S t) ,S(p2-a2+,S2) 
[p 2+(a+ m 2] [p 2+ (a-m 2] 
Rep > IIm(±a ±,s)l 
(80) cos(at) cos (,St) p (p 2 + a 2 + ,g 2) [p 2+(a+ m 2] [p 2 +(a- ,8)2] 
R e p > lim (±a ±,g) I 
(81) t -I s in (at) sin (,S t) ~log 
p2+(a+,g)2 
p2+(a-m2 
Rep > lim (±a ±,g) I 
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Trigonometric functions (cont'd) 
f(t) g (p) = J.oo e - pt f(t) dt 
0 
(82) t- 1 sin(at) cos(f3t) ~ tan- 1 2ap p 2_a2+ {32 
Rep> jlm(±a ±{3) 1 
(83) t - 2 sin (at) sin ({3 t) ~a tan- 1 2{3p 
p2+a2-/32 
+ ~ f3 tan_, 2ap 
p2-a2+{32 
+~ p log 
p 2+(a- {3)2 
p2+(a+ (3)2 
Re p.? lim (±a ±{3)1 
l n 2p (84) esc t sin [(2n + l) t] 
-+ 2: p 2+4m 2 Rep > 0 p 
•=1 
2n+ l n-1 (-l)•(2m+l) (85) tan t cos[(2n+l)t] 
p 2+(2n+ 1) 2 +2 2: p2+(2m+W 
a=O 
Rep > 0 
(86) (2at cos at- sin at) sin at ~p log (1 + :~2) t2 
Rep > 2jlmal 
(87) at cosat - sinat _, a Rep > lima! t2 ptan --a p 
4.8. Inverse trigonometric functions 
(1) sin_, t 0 < t < l ~ rrp _, [I0 (p) -L 0 (p)] 
0 t > l 
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Inverse trigonometric functions (cont'd) 
f(t) g (p)= J
0
00 
e -pt f(t) dt 
(2) t sin - 1 t 0 < t < 1 ~ TT p -2 [L o (p)- Io (p) 
0 t > l +pL1 (p)-p I, (p)]+p-1 
(3) tan - 1 (t/ a) p-1 [-ci(ap)sin(ap) 
- si(ap)cos(ap)] Rep> 0 
(4) ctn - 1 (t/ a) p - 1 [~ 11+ ci (ap} sin (ap) 
+ si(ap) cos(ap)] Rep> 0 
(5) t tan - 1 (t/ a) p-2[-ci(ap) sin(ap) 
- si(ap) cos(ap)] 
+ap-1 [ci(ap)cos(ap) 
- si(ap) sin(ap)] Rep> 0 
(6) t ctn - 1 (t/ a) p - 2 [~ 11+ ci (ap) sin (ap) 
+ si(ap) cos(ap)] 
+ ap - 1 [si (ap) sin (ap) 
- ci(ap) cos(ap)] Rep> 0 
(7) tv-lf (l+t2)~v-~ ~iTT~ r(v+ ~) p -ve -~ip H ~l)(~p} 
-1 X e- i (v-~) ctn t Rep> 0 
Rev>-~ 
(8) t v-~ ( l + t 2) ~ v-~ 
- ~ TT ~ r ( V+ ~) p -v [J V (~ p) COS (~ p) 
x sin [(v-~) ctn - 1 t] + Y v(~p) sin(~p)] Rep> 0 
Rev>-~ 
(9) tv-~ (1 + t 2) ~ v-~ ~TT~ r (v+ ~)p -v[JV (~p }sin (~p) 
X cos [(v-~) ctn - 1 t] -Yv(~p) cos(~p)] Rep > 0 
Rev > -~ 
(10) tv-~ (l +t 2) ~ v-~ ~ TT~ r (v+ ~) p - v [J (~p )COS (~p -{3) 
v 
x sin[,B-(v-~)ctn- 1 t] + Y v(~p)sin (~p-,8)1 Rep > 0 
Rev > -~ 
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Inverse trigonometric functions (cont'd) 
f(t) g(p)=J00 e-Ptf(t) dt 
0 
(ll) cos[(2n+~) cos-
1 (~t/b)] 
(-l)n (~rrp)~In(bp)Kn+~(bp) (4b 2 t -t 3) ~ 
0 < t < 2b 
0 t > 2b 
(12) 
cos [v cos_, (~t/b)] 
(~ rr) 3/2 P 1/2 [I~ v-~ (bp) I_y, v-ibp) (4 b 2 t-t 3) ~ 
0 < t < 2b 
- IY,v+~ (bp) L.~v+~ (bp)] 
0 t > 2b 
(13) 0 0 <t <a rre -Y,Ia+b)p IJK(b-a) p] 
eosin cos-1 [(2t-a-b)/(b-a)]} 
(t-a)~ (b-t)'l. 
a< t < b 
0 t > b 
(14) [t (t + l)(t + 2)] -~ rr~ePD (2'1. ~) D (2~ ~) v-~ P -v-~ P 
x cos[v cos-1 U+t)- 1] Rep> 0 
'-
cos [v cos_, e- t) rr2-p 
(15) (l-e -2t) '1. p B(~p +~ v+~, ~p-~ v+~) 
Rep> 0 
4.9. Hyperbolic functions 
(l) sinh (at) a(p2-a2)-1 Rep> IRe ai 
(2) cosh (at) p (p2- a2) -1 Rep> !Real 
(3) sinh 2(at) 2 a2(p 3_ 4a2 p)-1 
Rep > 21Reai 
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Hyperbolic functions (cont'd) 
f(t) g(p)=J00 e-pt{(t)dt 
0 
(4) cosh 2 (at) (p2-2a2)(p 3-4a2p)-' 
Rep> 21Real 
(5) [s inh (at)] 11 2-v-•a-1 B(~p/a-~v, v+1) 
Rea> 0, Rev > -1 R ep> Reva 
(6) [cosh (at) -1 ]11 Z"11a _, B (p/ a- v, 2 v+ 1) 
Rea > 0, Rev > -~ Rep> Reva 
(7) sech t ~"' (~p +~)-~ t/r~ p +~) 
Rep > -1 
(8) sech 2 t ~p [t/r (~ p + ~)-t/r ~ p)]-1 
Rep > - 2 
(9) tanh t ~ t/r (~ p + ~)- ~ t/r (~ p)- p _, 
Rep> 0 
(10) t- 1 -csch t t/1 (~ p +~)-log (lh p) Rep> 0 
(ll) t-1 -ctnht t/J(~p)+p _,-log (~p) Rep > 0 
(12) 2 p+a Rep > !Real - sinh(at) log--
t p-a 
(13) 0 0 < t < 1 -Ei(a-p)+Ei (- a-p) 
2 Rep > IRe al 
-sinh(at) t > 1 
t 
(14) 2 0 < t < 1 p+a -sinh (at) log--+ Ei(a-p)-Ei(-a-p) 
t p-a 
0 t > 1 
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Hyperbolic functions (cont'd) 
f(t) g(p)=J
0
00 
e-Ptf(t)dt 
(15) 0 0 < t < 1 -Ei (a-p)- Ei (- a-p) 
2 Rep> \Rea\ 
-cosh (at) t > 1 
t 
(16) 1 log~p)+2log f'(~p) -tanh t 
t f'(~p+~) 
Rep> 0 
(17) 1 f'(~p+%) 
- (1-sech t) 2 log r ( ~ p + ~) - log (~ p) t 
Rep> 0 
(18) tv-t sinh(at) Rev> -1 ~ f'(v) ((p- a)-v-(p+ a}-II] 
Rep> \Rea\ 
(19) tv-t cosh(at) Rev > 0 ~ r (v) [(p -a) -v +(p +a) -II] 
Rep> \Real 
(20) tv-t csch t Rev> 1 2 1-"T(v) ({v, ~p + ~) 
Rep > -1 
{21) tv-t ctnh t Rev> 1 f'(v)[2 1-v({v, ~p)-p-11_) 
Rep > 0 
(22) t v-I (ctnh t -1) Rev > 1 2 1-vf'(v) ({v,~p+1) Rep > -2 
(23) 0 O<t < b -i2~ tr-~ e v'TTif'(v)(sinhb)v-~ 
(cosh t- cosh b )v-I t > b x Q;:~ (cosh b) 
Rev > 0 Rep> Rev -1 
(24) sin (at) sinh (at) 2 a2 p (p~ +4 a4)-1 
Re p > \Rea\+ \lm a\ 
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Hyperbolic functions (cont'd) 
f(t) g (p) = Joo e -pt {(t)dt 
0 
(25) cos (at) sinh (at) (ap 2-2 a 3)(p 4 + 4 a 4) - 1 
Re p > IReal +lim al 
(26) sin (at) cosh(at) (ap 2 + 2 a 3)(p 4 + 4 a 4)-1 
Rep > Re(±a ±ia) 
(27) cos (at) cosh (at) p 3 (p 4 + 4 a") - 1 
Rep >Re(±a ±ia) 
(28) e-asinh t Rea > 0 TT csc(rrp) [J (a)-J (a)] p p 
(29) e -a sinh (t+ it/J) 
- rr/2 < 1/1 < rr/ 2 esc (rrp) [fo7T e iasin t/Jca< e 
larg al < rr/ 2 - t/J 
x cos(pO- a cos t/1 sin 0) d 0 
- rre ipt/J J (a)] p 
(30) e -acosh t Rea > 0 esc (rrp) [.[" e ac08 e cos (pO) d 0 
0 
-TT I (a)] p 
(31) (sinh ~t)2 /3e -2actnh~t ~a~ .B-~ 1 (p- /3) [W_p+~ • .8(4 a) 
Rea > 0 
- (p- {3) W -p-~ • .8(4 a)] 
Rep > Re f3 
(32) log cosh t ~p -1 [1/J(~p+~)-1/J"(~p)]-p-2 
Rep > 0 
(33) log (sinh t )-log t p-1 [log(~p)-~p- 1 -1/J"(~ p)] 
Rep > 0 
(34) sinh(2a~t~) 17 112 a 112 p -3/2 e a/p Rep> 0 
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Hyperbolic flDlctions (cont'd) 
f(t) g(p)=J: e-Ptf(t)dt 
(35) cosh (2 a 11 t 11 ) TT 112 a 112 p -3/2 e a/pErf (a 112p -1/2) +p -1 
ReP> 0 
(36) t 11 sinh (2 a X t 11) TT 112 p -512 (%p +a) e afp 
x Erf(a 112 p -112)- a 112 p -2 
Rep> 0 
(37) t 11 cosh (2 aX t X) TT 112 p -512 (~ p + a)e afp Rep> 0 
(38) t-11 sinh (2a~t~) TT 1/2 P -112 e afp Erf(a 1/2 p -112) 
Rep >0 
(39) t -~ cosh (2 a ~ t X) TTX p - X eafp Rep > 0 
(40) t -~ sinh 2 (a~ t ~) ~ TT~ p -~ (e afP-1) Rep > 0 
(41) t-X cosh 2 (a~tX) % TT ~ p- ~ (e afp + 1) He p > 0 
(42) t -3/ -4 sinh (23/ 2 a 1/2 t 1/2) rr(2a)~ p-~eafp I'l.(a/p) Rep > 0 
(43) t- 3/4 cosh (2 3/2 a 1/2 t 1/ 2) rr(2a)'l. p-Xeafp I_'l. (a/p) Rep> 0 
(44) t v-l sinh(2XaXt 11 ) [' (2 v)(2p) -ve '1. a/p [D _211(-~p -'h) Rev > - ~ 
- D < x -xn Rep > 0 
-2 v a P 
(45) t 11- 1 cosh(2Xa~ t~) Rev > 0 f'(2v)(2p)-ve ',4afp [D -2v(-aX p-Y.) 
+ D (aX p -~)] 
-2v Rep > 0 
(46) sin tanh X see Mordell, L J., 1920: Mess . of (bt ) (at ) Math. 49, 65-72 cos ctnh 
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Hyperbolic functions (cont'd) 
00 f(t) g(p)=J e-Ptf(t) dt 
0 
(47) sinh [(2 v+ 1) 77~ t ~] For this and more generally for 17~t~ sinh(77~t~) 
the Laplace transform of 
a cosh (At~)+ b cosh (Bt ~) 
t ~Ia 2 + 2ab cosh [(A+ B)t ~]+b 2 1 
see Mordell, L. J., 1933: Acta Math. 
61, 323-360 and Quart. ]. Math. 
1920, 48, 329-342. 
(48) (e t-1)-~sinh[a(l-e -t)~] 17~r(p+~)2Pa-PL (a) p 
Rep > -~ 
(49) (e t-1)-~ cosh [a(1-e -t)~] 17~r(p+~) 2Pa-p I (a) 
p ~ Rep > - 2 
(50) tanh[~ 77 (e zt- l)~] 2-p '(p -1) Rep> 0 
4.10. Inverse hyperbolic functions 
(1) sinh - 1 t ~ 77 P - 1 [Ho (p)- yo (p}] Rep > 0 
(2) 0 0 <t < b p-1 Ko (bp) Rep> 0 
cosh - 1 (t / b) t > b 
(3) cosh - 1 U+t/ a) largal < 77 p-leap Ko(ap} Rep >0 
(4) t sinh - 1 t H o (p)- yo (p) H 1 (p)- y1 (p) 1 17 +17 --
2p 2 2p p 
Rep> 0 
(5) sinh [(2n + 1) sinh - 1 t] 02n+1(p} Rep> 0 
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Inverse hyperbolic functions (cont'd) 
f(t) g(p)=J: e -Ptf(t) dt 
(6) cosh(2n sinh - 1 t) ozn (p) Rep > 0 
(7) sinh(vsinh- 1 t) vp-1 so,v(p) Rep> 0 
(8) cosh (v sinh- 1 t) p -1 s 1 , v (p) Rep > 0 
(9) 0 0 < t < b vp- 1 Kv(bp) Rep > 0 
sinh[v cosh- 1 (t/b)] t > b 
(10) sinh [v cosh -I (l +t/ a)] vp-1 ea p Kv(ap) Rep > 0 
Jarg a i < TT 
(ll) (l + tz)-~ exp (n sinh- 1 t) Yz [ S n (p) -TT En (p)- 1T Y n (p)] 
Rep > 0 
(12) (l+t 2)-~exp(-n sinh-1 t) Yz (-l)n+1[S (p) + TT E (p) + rr Y (p)] 
n n n 
Rep > 0 
(13) (l+t 2)-~ exp(-v sinh- 1 t) rr esc (V77)[J)p)-J)p)] 
Rep> 0 
(14) sinh (v sinh -I t) 
(t 2 + 1)~ vS_I,v(p) Rep > 0 
(15) 0 0 < t < b S (sinh- 1 b, p) Rep > 0 n 
cosh (n sinh -t t) 
t > b 
(t 2 + l) ~ 
(16) cosh (v sinh -I t) (t 2 +l)~ so, v (p) Rep > 0 
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Inverse hyperbolic functions (cont'd) 
f(t) g(p)=J: e-Ptf(t) dt 
{17) 0 0 < t < b C (cosh -I b, p) Rep> 0 n 
cosh(n cosh-1 t) 
(t 2_1) ~ t>b>l 
(18) 0 0 < t < b Kv (bp) Rep> 0 
cosh [v cosh -I (t/b)] 
t > b (t2-b2)~ 
(19) cosh [v cosh -I {l+t/ a)] eaPK)ap) Rep> 0 (t 2 +at)~ 
Jarg al < TT 
(20) (t 3+ 4 a 2 t)-~ (~TT)3/2pl/2 [Jv+~(ap)Jv-~(ap) 
x exp (2v sinh -I (~ t/ a)] 
+ Y v+~ (ap) Y v-l( (ap)] Rea> 0 
Rep> 0 
(21) (t 3 +4a2 t)-~ (~ TT)312 p 1/2 [Jv+l( (ap) Y v-l( (ap) 
x exp[-2v sinh- 1 (~t/a)] 
- Jv-~ (ap) Y v+~ (ap)] 
Rea> 0 Rep> 0 
(22) (t 3 +4a2 t)-~lcos[(v+~) TT] (~ TT) 3/2 p 1/2 [J ~ +v (ap) Jl( _)ap) 
x exp [-2 v sinh -I(~ t/ a)] 
+ Y ~ +)ap) Y ~ _)ap)] 
+sin [(v+ ~) TT] 
x exp [2 v sinh -I (~ t/ a)]l Rep> 0 
Rea> 0 
{23) (t 3+4 a 2 t) -~I sin [(v+ ~) TT] (~ TT) 3/2 P 1/2 [J~ +v (ap) Y ~ -v(ap) 
x exp [-2vsinh -I(~ t/ a)] -J~-v(ap)Y~+v(ap)] R 0 
-cos [(v+ ~) TT] ep> 
x exp [2 v sinh -I(~ t/a)]l 
Rea> 0 
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Inverse hyperbolic functions (cont'd) 
f(t) g(p)=Joo e-ptf(t) dt 
0 
sinh [2 v sinh -I (~ t/ a)] 773/2 1/2 
(24) p [e tmil:{ Ill (ap) H 12> (ap) 
(t 3 +4 a 2 t) ~ 8 i ~ +v ~ -v 
larg al < rr 
- e -v7TiH Ill (ap) H 12) (ap)] ~ -v ~ +v 
Rep> 0 
cosh [2 v sinh -I (~ t/ a)] 3/2 1/2 (25) 77 p [ev7Tiy!ll (ap)HI2l (ap) 
(t 3+ 4 a 2 t) ~ 8 ~ +v ~ -v 
larg al < 77 +e -v7TiH (1) (ap) H 12) (ap)] ~ -v ~ +v 
Rep> 0 
(26) 0 u < t < 2b 
p~ 
Kv+~ (bp) Kv-~ (bp) (2 rrf> 
cosh [2vcosh -I (~t/b)] 
t > 2b 
Rep >0 
(t 3-4 b 2 t)~ 
cosh [2 v cosh -I (l + ~ t/ a)] ~ (27) 
[t(t + 2 a)(t + 4 a)] ~ (~rrY. e 2ap Kv+~ (ap) Kv-~ (ap) 
largal < rr Rep> 0 
4.11. Orthogonal polynomials 
(l) p n (t) Sum of powers with negative 
indices in the expansion, in 
ascending powers of p, of 
(-l)n (~rr)~p-~ I_n-~ (p) 
He p > 0 
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Orthogooal polynomials (cont'd) 
f(t) g(p)=J: e-ptf(t) dt 
(2) Pn (1-t) _ "(1 d)"~P) e Pp -- -
p dp p 
·p· Cl+:_~YH 2 dp pn+1 
Rep > 0 
(3) p n (e -t) n ~ 2 (p -1)(p -2)(p-3) ••• (p-n + 1) (p+n)(p+n-2) ... (p-n+2) 
Rep > 0 
(4) P 2n (cost) 
(p 2 + 1 2)(p 2 + 3 2) ••• [p 2 + (2 n _ 1) 2] 
p (p 2+2 2)(p 2+4 2) ... [p 2+ (2n)2] 
Rep > 0 
(5) P 2n+l (cos t) 
p (p 2+22)(p2+ 4 2) ... [p2+(2 n)2] 
(p 2 + 1 2)(p 2 + 3 2) ••• [p 2 + (2 n + 1) 2) 
Rep > 0 
(6) P 2n (cosh t) 
(p 2 -1 2)(p 2 _ 3 2) ••. [p 2 _ (2 n _ 1) 2] 
p (p 2_ 2 2)(p 2_4 2) ... [p 2 -(2n) 2] 
Rep > 2n 
(7) P2n+l (cosh t) 
p (p 2 _ 2 2)(p 2 _ 4 2) ... [p 2 _ (2 n) 2] 
(p 2_12Xp 2_3 2) ... [p 2-(2n+1)2] 
Rep > 2n + 1 
(8) 2v i"(n+v)r(v) C~(-it) A n, v (p) Rep > 0 
[t(2a-t)]V-~ CV(t/ a-1) "r(2v+n) ( ;P )v e-ap (9) (-1)" n !r (v) n 
0 < t < 2 a 
0 t > 2a X Iv+n (ap) 
Rev>-~ 
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Orthogonal polynomials (cont'd) 
f(t) g(p)=f""e-ptf(t) dt 
0 
(10) p (a., .B >(t) 
n 2 (1- 2~t) n A K. J.L , n (2 P) Rep > 0 
K= ~ a- ~ ,S 
IL =~a+ ~~ ,S + ~ + n 
[nl2] 
ta.-t He I n, r<a+n-2m) (- ~)· p2 .. -a.-n (ll) n (t) 
m ! (n-2m)! 
{ 0 if n is even a=O Rep > 0 
Rea > { ~· if n is even -1 if n is odd [n/ 2] = 
~n- ~ ifn is odd 
(12) He2n+1 (t~) 77 ~ 2-n-1 (2n + l)! ( ~-p)" 
n! p n +3/2 
Rep > 0 
(13) t-~ He (t~) ~ T" (2n)! (~ -p)" Rep > 0 77 - - p n+~ 2n nl 
(14) ta.-~n-t He (t~) 
n r (a)p -a. i~ (-~n. ~-~ n; 1-a; 2p) 
{ ~ n if n is oven H a is an integer, take the first 
Rea > l+[n/2] tenns of the series. ~n- ~ if n is odd Rep > 0 
(l5) e .BtHe [2 ~ (a- ,g) ~ t ~ ] 2n+t (-2)-"(~77) ~ (a-,s} ~ 
(2n + l)! (p -a)n 
X (p -mn+3/2 n! 
Rep> Re ,S 
(16) e.Btt-~He [2~(a-',s}~t ~] (-2)-n77~ (2n)! (p- a) n 2n 
n! (p-,g>n+~ 
Rep > Re ,S 
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Orthogonal polynomiaJs (cont'd) 
f(t) g(p)=Joo e-ptf(t)dt 
0 
(17) t-X [Hen (x+: ~) (277/ p)X {l- ~ ,\-2 p -1) Xn 
[ X j ex-t ~)] x He +He -- n (,\ 2 _ ~ p -1) X 
n ,\ Rep> 0 
(18) -~(n+O -~a ftH ( ~ -~) t e en a t 2Xn X Xn-~ -(2ap)X 7T p e Rep > 0 
Rea> 0 
(19) t-XHe (2'haXt~) "X (2m+ 2n) l (p-a)n (p-{3)" 2n (-2) •+n (m +n) l p"' +n+X 
xHe 2 .. (2~{3Xe~) [ p (p-a-{J) J 
x 2F1 -m, -n; -m-n+~; )( ) (p-a p-{3 
Rep > 0 
(a{3t) -X He (2 X a~ t X) -rr~(2m+2n+2)l (p - a) n (p - {3) " (20) 2n+t (-2)" +n+t (m +n + l)l p" +n +3/2 
x He (2~{3~t'h) 
[ • 1 _p(p-a-{3) 1 2" +1 
x 2F, -m, -n, -m-n-~, (p _ a)(p _ {3)J 
Rep> 0 
(21) t-~e-(a+/3ltHe (2aXt~) ~ I (a+/3-p)'hn 
7T n . ( {3 ) ~n +~ n a+ +p 
x Hen(2{3~tX) { 2a~ {3~ } 
x Pn [(a+f3)2-p2] X 
Re (a+ {3 + p) > 0 
(22) [ (•+f) ~+') t-V. He., -,\- Hen -p- 277 X,\-" P-n mm(a,n){(m) (n) (2p)~"+~n+~ k~ 0 k k kl 
~x-t) ~-tj] X (2,\ 2p-l)'h" +~It (2p 2p -l)~n +~k +He,. -,\- Hen -P-
[ X J xHe 
• - k (,\ 2- ~ p _,) ~ 
H [ y ~Re > 0 X en-k (J.L2-~p-1)~. P 
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Orthogonal polynomials (cont'd) 
f(t) g (p)= J
0
00 
e -pt f(t) dt 
(23) (et-1)-~He [x ~(l - e -t) ~] (-2)n7T ~ (2n)! f'(p+ %) L ~ (%x) 2n f'(n+p + 1) 
Rep>-% 
(24) He [x~(l-e -t) ~] (-2) n 11 ~ (2 n +1) ![' (p) X~ L~ (%x) 2n+l f'(n+p+3/ 2) 
Rep > 0 
(25) L n (t) (p -1)np-n -l Rep > 0 
(26) t n L n (t) n! p-n-l Pn(1-2p-1 ) Rep > 0 
n 
t+:-1) 
(p-1)n-a 
(27) L:<t) I pn-a+l 
• =o Rep > 0 
' 
(28) t a L:(t) Rea > -1 
f'(a+n + 1) (p-1)n 
Rep > 0 
nl p a +n+ l 
(29) tf3La(t) Re {3 > -1 [' ({3 +n + 1) 
(p -1) n 
n 
n ! p /3+n+l 
X 2F1 [-n, a-{3;- {3-n;p/ (p-1)] 
Rep > 0 
(30) t2a [La(t)J2 Rea > - % 2
2af'(a+~)f'(n+ %) 
n 
11 (n!)2p2a+l 
x 2F; [-n, a+%;%-n ;(l-2/p) 2] 
Rep > 0 
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Orthogonal polynomials (cont'd) 
f(t) g(p)==J00 e-Ptf(t) dt 
0 
(31) ta.e f...t La.(K.t) Rea > -1 r(a+n + 1) (p-K.-A)n n 
n ! (p-A)a.+n+1 
Re(p- A) > 0 
(32) e -t f L • (2t) 1 e-1) Rep> -1 a -p --
a=o an p+1 n +1 
where a an is given by 
p n (z)== f a za 
a==o an 
(33) t -n e -f...;t La.(>./ t) n ReA > 0 (-1)n(2/ n !) A-l{"pl{a.+nKa.(2Al{pj{) 
Rep > 0 
(34) L n (At} L n (K.t} (p-A-K.)n p ~
2-(A+K.)p+2AK.j 
p n + 1 n p (p _A_ K.) 
Rep > 0 
(35) ta. La. (At) L a. (K.t) r(m+n+a+l) (p -A) n(p- K.) a 
n a 
m!n! p • +n+a.+1 
Rea > -1 
[ p(p-A-K) d 
x 2F1 -m, -n;-m-n-a; (p-A)(p-K) 
Rep > 0 
t 2 a. La. (A.t) La. (Kt) r(2 a+ 1) r(n +a+ 1) (36) 
n !p 2a+1 
n " Rea > -~ 
00 { (-1) r[1-(A.+K)/(2p)] n-r 
X l 
r! r(a-r+ l) 
r==o 
xc a.+ ~ rz_ (A+ K)p+2AI< j} 
n+r p(p-A-K) 
Rep > 0 
176 
(37) 
(38) 
(l) 
(2) 
(3) 
(4) 
(5) 
(6) 
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Orthogonal polynomials (cont'd) 
f(t) g(p),J00 e-Pt((t) dt 
0 
t • p,. (m, t) m ! (p -1)" p -. - 1 Rep> 0 
ta.- 1 p,.(m, t) m!r(a-n) 
Rea> min(n,m) (m-n) !pa-n 
x 2F1 (-n, a-n; m- n + 1;r /p) 
Rep> 0 
4.12. Gamma function, error function, exponential integral and 
related functions 
(:}v-1 Re v > 0 r(v) ( 1) Rep> 0 -- ci> v, -pv ,. P 
where 
~h"cl> (v, z)=[1-z log(h+1)rv 
0 ,. 
Erf (~ t/ a) largal < ~" 2 2 p - 1 ea. P Erfc (ap) Rep> 0 
2 2 
-z 2 
e-a. t Erf (iat) largal < ~" (2ai7T~)- 1 e!4a. P Ei(-~a~p 2 ) 
Rep> 0 
Erf(a~ t ~) a~ p-1 (p+a)-~ 
Rep> 0, 
-Rea 
ea.tErf(a~ t~) a~ p -~ (p -a)-1 
Rep> 0, Rea 
Erf(~ a~ t -~) Rea > 0 ~ ~ p -1 (1- e-a. P ) Rep> 0 
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Gamma function etc. (cont'd) 
f(t) g(p)=Joo e-ptf(t) dt 
0 
(7) Erfc (% t / a) largal<~" 2 2 p-1 [1-ea. P Erfc(ap)] 
(8) 2 2 e -a. t Erfc(iat) -2 2 %11~a- 1 e~a. P [Erfc(%a-1 p) 
+i1T-I Ei(-~a-2p2)] Rep > 0 
(9) Erfc(a~ t ~) p- 1 (p+a)-~ [(p+a)~-a~] 
Rep>- Rea 
(10) ea.tErfc (a~ t ~) p-~(p~+a~)-' Rep > 0 
{ll) Erfc (% a~ t - ~) Rea> 0 _, -~ p~ p e Rep > 0 
(12) e a.tErfc(a~ t~ +~t3~ t-~) p-~ (p~+a~)-1 
Re t3 > 0 x exp (-a~ t3~- t3~ p~) Rep> 0 
(13) s (t) [(p 2 + l) lL p] ~ Rep > 0 2p(p 2 + l) ~ 
(14) c (t) 
[(p2+l)~-pr~ 
Rep > 0 
2p (p 2+ l) ~ 
(15) s (t l{) p-1 [%-cos (~p 2) C (~p 2) 
- sin (~p 2 ) S (~ p 2)] 
(16) c (t~) p _, [~ cos (~p 2)- cos(~ p 2)S (~p 2) 
+ sin (~ p 2) C (~ p 2)] 
(17) Si (t) p-1 ctn -t p Rep> 0 
(18) si (t) -p-1 tan-1 p Rep > 0 
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Gamma function etc. (cont'd) 
f(t) g(p)=J00 e-Ptf(t)dt 
0 
(19) Ci (t)=- ci (t) ~ p- 1 log(p 2 +1) Rep> 0 
(20) cost Si (t)-sin t Ci (t) (p 2 + 1)-1 log p Rep> 0 
(21) s in t Si (t) + cost Ci (t) -(p 2 +1)-1 p log p Rep> 0 
(22) Si (t 2) TT[~-C (~ p 2)] 2 + TT[~-S (~ p 2)]2 
Rep> 0 
(23) Ei (t) - p - 1 log (p -1) Rep> 1 
(24) Ei (-t) -p-1 log(p+1) Rep> 0 
(25) t-~ Ei (-t) -2 TT~ p -~ log [p ~ +(p + 1)~] 
Rep> 0 
(26) sin (at) Ei (-t) 
-(p2 + a 2) - 11 ~a log[(p + 1) 2+ a 2] 
- p tan - 1 [a/ (p + 1)]1 
Rep > lima! 
(27) cos(at) Ei(-t) -(p2+a2)-1l ~p log[(p+1)2+a2] 
+a tan - 1 [a/(p + l)]l 
Rep > lim a! 
(28) li (e f) -p-1 log(p-1) Rep> 1 
(29) li (e -t) -p-1 log(p+1) Rep> 0 
(30) r (v, at) Rev > -1 r(v)p-1 [1-(l+p/ a) - VJ 
Rep > - Re a 
(3l) ea.tr(v, at) Rev > -1 r (v) (p -a) - 1 U-a11p -11) 
Rep > 0 
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Gamma function etc. (cont'd) 
f(t) g(p)=J: e-Ptf(t) dt 
(32) r (v, aft) largal < ~ 77 2a~ 11 p~ 11- 1 K 11 (2a~p~) Rep > 0 
(33) tJ.L- 1 ea.ltr(v, aft) 2HJ.I.-2 11r (1 + J.L- v) (afp) ~J.L 
Re(v-J.L) < 1, iargal < 77 X S (2 ~ ~) Rep > 0 2v-J.L-1,J.L a P 
(34) ef3t y (v, at) Rev > -1 r(v)a11(p-fn-1 (p+a-m-~~ 
Rep > Re {3, Re(f3- a) 
2 2 (35) y(~, 2-3 a-2 t2) iarg al < ~ 77 2~a~p-~ea. P K~(a2 p 2) 
Rep > 0 
2 2 (36) y(v, 2-3a-2t2) 2-11-'r(2v)p-tea.p D (2ap) 
largal < ~77, Rev>-~ -211 Rep > 0 
(37) e-~t 2/a.y(v,~e i 77 t 2/a) 2 . 2 1 - 2 Jl r ( 2 v) a~ e ap +Jim 
largal < ~77, Rev > -~ x r(~-v.ap 2} Rep > 0 
4.13. Legendre functions 
(l) [t (l+t)] -~ J.L p J.L(1+ 2t) 
Jl 
Re ll < l 
-~ J.L-~ ~P K (~ ) 77 p e 11+~ 2 p 
Rep > 0 
(2) U+t-') ~J.L PJ.L(l+2t) p -t e ~P W (p) Rep > 0 Jl J.L, tl+~ 
Re ll < l 
(3) tA.+~J.L-f (t+2)~J.L p -J.L(l+t) -t . ( ) -A.-J.L -17 Sin J.I1T p 
v 
x E(-v,v+l,A+J.L: J.L+l:2p) Re(A+J.L) > O 
Rep > 0 
(4) tA.-~ J.l.- 1 (t + 2) -~ J.L p -J.L(l +t) E (J.L+ v+ l, ll- v, >..: J.L+ 1: 2p) 
v Re >.. > 0 2J.L P A.r <,.,. + v + l)r (p.-~~ > 
Rep > 0 
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Legendre functions (cont'd) 
f(t) g(p)=J
0
"" e -Ptf(t) dt 
(5) (a+t) l{ 11(,g + t) X 11 71 -1 (a,g)l{ 11+l{ eX (a.+j3 )p 
x P )2a-1 ,g- 1 (a+t)(,S + t)-1] X K 11 +X (X ap) K 11 +X (X ,S p) 
iargal < rr, iarg,SI < rr iarg(ap)l < rr, larg(,Sp)l < rr 
(6) U+t)- 1 P )2(l+t)-2-1] 
-
1 ePW (p)W (p) P 11 +X,o -11-X,o 
Rep > 0 
(7) t-XJ.L PJ.L[(l+t)l{] 11 Re 11. < 1 2J.LpJ.L/2-S/4 e PI2W {p) l{ J.L+l(,l{ 11+1( 
Rep > 0 
(8) e-XJ.L(1+t)-X PJ.L[(l+t) l{ ] 2J.L l{ J.L-l( XPW (p) 11 p p XJ.L-l(, X11+l( 
R e 11. < 1 Rep > 0 
(9) eX pl( [{l+t2)X]p-l( [(l+t 2)X] 11 11 X(Xrr/ p)l{ H~1~x(Xp) H~2~l{(Xp) 
Rep > 0 
(10) (a+t)-l{ 11-X (,S+t) X 11 2 l{ p - l{ e l{ ft1+/3 lP D (2 Xa Xp X) J.L-11 - 1 
X [-1-(a+ ,g}/ t] XJ.L x D (2 l{ ,S l{ p X) R e p > 0 
x PJ.L[aX,S l{ (a+t)~ (,S+t)-l{ ] J.L+11 11 larg (ap)l < rr, iarg (,Sp) I < 11 
largal < rr, larg ,Sj < rr 
Re 11. < 1 
(ll) (l-e-2t) XJ.Lp-J.L(e t) 2p-
1 r <X p + X v+ X)[' <X p - X v ) 
11 rr Xr(p+1J.+1) Re 11. > -1 
Rep > Rev, - 1- Rev 
U2) [ (ae t ) rJ.L (e t-1) a- 2 -1 r (p -11. + v + l) r (p- v-11.> ( .::__ fp 
r(p+1) a-2 
x P~J.L(ae t-a+ 1) X p~-P(a-1) 
Rep > Re(IJ.-v)-1, Re (IJ. + v) 
R e a > 0, Re ll > -1 
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Legendre functions (cont'd) 
f(t) g(p)= fo"" e -pt f(t) dt 
(13) ( l- z 2 + z 2 e - t) JJ. -2
2 J1.+!77Zf'(p) 
x IP~~[z(l-e-t)~] r (-p.-v) r (J.-2-p.+ v) r (p + 3/ 2) 
- P 2 JJ.[-z 0-e -t) ~]I lzl < l X 2r; (l/2-ll-V, v-ll+l; p+3/2; z 2) 2v 
Rep> 0 
(14) 0-e -t)-~ (l-z 2 + z 2 e -t)JJ- 2
2 J1.+! 77 f'(p) 
x iP 2 JJ.[z (l-e-t)~] f' (J.-2 -IL- v) f' (l-ll+ v) [' (p + J.-2) 
2V 
+ P;~[-z (l-e-t)~]} lzl < l X 2F, (-IL-v, Jt2-p.+v;p+Jt2;z
2 ) 
Rep> 0 
(15) sinh 2 Jl.()t2 t )P ;;,2 Jl.[cosh (J.-2 t)] f' (21l + J.-2) [' (p -n -ll) f'(p +n-IL+ J.-2) 
Re IL > -~ 4J1.77~ r (p +n + p.+ l) ['(p -n + IL+ J.-2) 
Rep> n + Re IL 
(16) t"-+~ Jl.-! (t + 2) ~ JJ.QJJ.(l + t) f'(v+ll+1) { sin(V77) 
v f'(v-IL+ l) 2pX+Jl.sin (p.77) 
Re A > 0, Re(A+Il)>O 
X E (-v, v + l, A+ IL: IL + l: 2 p) 
sin [(ll+ v) 77) 
-
2 1 -JJ. pXsin (ll77) 
x E (v-IL+ l,- v-IL, A: 1-ll: 2 p~ 
Rep > 0 
(17) t"--~ Jl.-! (t + 2) lS J1. QJJ.( l+ t) sin ( l/ll') 
- 2 /'·-JJ. sin (p.77) )I 
Re A> 0, Re (A - ll) > 0 
x E (-v, v+ l, A-ll : 1-ll: 2p) 
sin [(ll- v) 11] 
- 2 1 +JJ. p/\sin (p.77) 
X E(IL+ v+ l, IL-v, A: 1+/l: 2p) 
Rep> 0 
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4.14. Bessel functions of argwnents kt and kt )( 
f(t) g (p)=fo00 e -pt{(t)dt 
(l) Jv (at) Rev > - 1 -1 r-1 (a/R)v=r-1 e -vsinh (pia) 
Rep> lima! 
(2) tJ)at) Rev > -2 r-3 (p+vr) (a/R)11 Rep > lima! 
(3) t 2 J
11 
(at) Re v > - 3 ~2-1 p+vJ( a )v --+3p-- -
r 3 r 5 R 
Re p > jim al 
(4) t n Jn (at) 1·3·5· ... • (2n -l) an r -zn-1 
Rep > lima! 
(5) t - 1 J)at) R e v > 0 v -1 (aiR) v Rep ;::lima! 
(6) t-z J (at) 
ll 
Re v > 1 [ 1 G ;-~ 1 ~ J+J 2av v-1 ~ + v+1 ~ 
Rep;::_Jimal 
(7) t"Jv (at) Re v > -~ 2"rr-~r(v+ Y:D a 11 r-zv-l 
Rep > lima! 
(8) t v+l J )at) Rev > -1 2v+trr-~ r(v+3/2)a11 r- 2 11- 3 p 
Re p> lima! 
(9) tiL J
11
(at) Re (f-L + v) > -1 r(f-L + 1/ + l) r-J-L-I p-v(p/ r) 
J-L 
Rep > lima! 
(10) tJL sin (at) J JL(at) r(f-L+1) a JL+I 
2 ~ 77 
a > 0, Re f-L > -1 l ~ 71 (cos 6)1-L+~ cos((f-L- ~) 0) 
X dO (~ p 2 +a 2 cos 2 (;l)JL+t 
Rep > 0 
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Bessel functions of kt and kty, (cont'd) 
f(t) ,g (p) = J;,oo e -pt {(t) dt 
(11) tJ.L-t cos (at) JJ.L (at) f' (/l) al-L 
2 y, 11 
a > 0, Re /l > 0 i y,'" (cos e)J.L-Y. cos[(/l+~) 0] 
X dO 
(~ p 2 +a 2 cos 2 (})J.L 
Rep > 0 
(12) [J~(~at)]2 211-1 r-1 K(a/r) Rep > lim al 
(13) [J~(~ atW 211-1 a-2 r-2 [(2p 2+ a 2) K(a/r) 
-2(p 2+a2) E(a/r)] 
Rep > lim al 
(14) J)at) Jv ({3 t) Rev > - ~ 1 ~2+a2+f3 2) 
11ay, f3 y, Q v-Y, 2 af3 
Rep > IImal + IIm,BI 
(15) t J 0 (~at) J 1 (~at) 211-1 a-1 r-1 [K(a/ r)-E (a/ r)] 
Rep > lim al 
(16) t J 2 (at) Re v>-1 22v+1 (v+~) 11-t a2vp-2v-2 
l) 
x B (v + ~' v+ ~) 
x 2f;(v+ 1/2, v+3/2; 2v+1;-4c/,P2) 
Rep > 2llmal 
(17) t-2 J2(t) 
1 
~TT-t J'"[(p 2+2-2 cos¢)'!.-p] 
0 
X (l+ COS¢) d¢ Rep > 0 
(18) ty,J~U~ at) Rev > - ~ p-v p-v a f'(2v+3/ 2) G) (r) 2v+3/2 P t/2 r 1/<4 -1/.C P 
Rep > lim al 
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Bessel functions of kt and kt ~ ( cont'd) 
f(t) g (p) = J;' e -pt f(t) dt 
(l9) t-~ J~(~at) Rev > -~ 2 -v-~ f' (2 v+ ~) p -~ [P =~ (r / p)] 2 
Rep > Jim aJ 
(20) t~ Jv(~at) J_v(~at) arr~ [(v+~)P::-!4 (r/ p) p~v(r/p) 2p~ r 
-(v- ~) P ~ (r/ p) P ::(rj p)] 
Rep > Jim aJ 
(21) t ~ Jv (~at) J v+ t (~at) 
Rev > - 5/ 4 
a ['(2 v+5/2) - v ~r) - v-Ie 1 
2v+st2P 112 r p-114 -; p-114 --;-
Rep > Jim aJ 
(22) t-~ J (~at) J (~at) 
v -v 2-~ 77~ p -~ P_:;. (r/p) P_~v(r/p ) 
Rep > JlmaJ 
(23) t2VJ2(at) Re v > -~ 
2 4v a 2vr (v+ ~) ['(2 v+ ~) 
ll rrf'(v+ 1)p4v+t 
X 2F1(v+ ~. 2v+ ~; ~>+1; -4a)p 2) 
Rep > 2Jim aJ 
(24) tJ.l.-l J (a t) ••• J (a t) 2-N ['(~+ N) v, ll 
f' (~>1+ 1) • • • [' ( v n + l) 
a •• • a n v1 1 lin n 1 n 
Re(~ + N) > 0 
x (p+ ia)-J.L-N ~~+N; v1+~, . •. , ~+~; N = v +··· + v I n 
a= a +•••+a 2a1i 2a i\ 1 n 2v1+l, . .. ,2v +1;--.-, ... , ~-;;} 
n p+w p + £a 
Re(p ±ia1 ±··-±ia)>O 
H n=2, ~ is to be replaced by F 2 
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Bessel functions of kt and kt '1. (cont'd) 
f(t) g(p)==J: e-ptf(t) dt 
(25) J (2a){t'l.) 0 p-I e -a./p Rep> 0 
(26) J (2 a){ t '!.) Rev> -2 ~a 112 77 1/2 p -3/2 e -'I. a.jp [I'I.v-y,{~a/p) 
'II 
- ~ v+Y, (~ a/p)] 
Rep> 0 
(27) t '1. J 1 (2 a '1. t ){) a){ p - 2 e -a.jp Rep> 0 
(28) t"-'1. J 1 (2a){ t){) (-1)"-1 a-'1. n!p-"e-Y,a.jpk2,(~a/p) 
Rep> 0 
(29) t-){ J (2ay, ty,) 
'II 
Rev> -1 rr){ p -y, e -Y,a.jp I){ v(~ a/p) 
Rep> 0 
(30) t '1. v J (2 a){ t y,) 
'II 
Rev> -1 ay, v p -v-1 e -a.jp Rep> 0 
(31) t-Y,v J (2ay, t'l.) 
e iv7T P v-1 
e -a./p y~.;e-i~ 'II a){'~'f'(v) 
Rep> 0 
(32) t){v-l J (2a){ t'l.) 
'II 
Rev> 0 a-Y,vy(v, a/p) Rep > 0 
(33) t '1. v+n J (2 a '1. t '!.) 1 ){v -n-v-1 -a.jp L"~~(a/) n.a p e ,. p 
11 
Re v + n > -1 Rep> 0 
(34) tJ.L-'1. J (2ay, t'l.) f'(/L+v+~) -J.Le-'l.a./pM (a;J>) 
2'11 ) ~ a){f'(2v+1)p J.L•ll Re (/L + v >- 2 
Rep > 0 
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Bessel functions of kt and kt ~ (cont'd ) 
f(t) g (p) = fooo e -pt {(t) dt 
(35) tJJ.-t J (2a~ t~) r(JL+V)aV 2V r(2 V+ 1) pJJ.+V Re (JL + v) > 0 
x 1F1 (ll+ v; 2v+ 1; - a/p) 
Rep> 0 
tv-~ IJ2JJ. (2t ~ )cos [(v+ ll) rr] 
_, 
(36) 
- sin(21lrr)p - ve-Y..P W (p - 1 ) 
v, JJ. 
- J,_ 2 )2t ~)cos [(v-ll) rr]l Rep> 0 
Re (v ± ll) > - ~ 
(37) t ~ v L v (t) J (2 a~ t ~) ~v -ajp(p-1)n 
L ~ [ p (;-p)j a e n v p v+n+t 
Rep> 0 
(38) J (t) J 2 (2a~ t~) 
e - apj(p 2+1) Jv~p:+1) (p 2 + 1) ~ Rep> 0 v v Rev > -~ 
(39) J)at~) Jv(f3t~) Rev > -~ p - t e -~ (a.2 +.82 Yp Iv (~ a{3/ p) 
Rep> 0 
(40) t -t J2(2tX) Rev > 0 v-1 e-2/p Ll)2/p)+2 ~ Iv+n(2/ p)] v 
n=t 
Rep> 0 
(41) t-~ J (ae l(1Tit~) p~ 2' -vr(v+~) (i;J v a2[r(v+l)J2 M~ .~v 
xJ (ae - !>(1T i eX) Rev > -~ v 
( a2 ) xM -- Rep> 0 -~.~v 2p 
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Bessel functions of kt and kt ~ (cont'd) 
f(t) g(p)=J00 e -ptf(t)dt 
0 
(42) t A.-tJ_ (2a~t~)J (2a~ t~) 2[' (A + JL + v) aJ.L+ll 2J.L 2ll [' (2 JL + 1) ['(2 v + 1) p A.+J.L+ll 
Re (A+ JL + v) > 0 
x 3F/JL+v+~, JL+v+l, A+JL+v; 
2J.L +1,2v+ 1,2JL+2v+1;-4 a/p) 
Rep > 0 
(43) tli-IJ_ (2cf.t ~ ) ••• J (2a~t ~) 
[' (v + M) p -li-M aJ.L 1 • • • aJ.Ln 
I n 
ZJ..~- 1 I ZJ..I-n n ['(2J.L 1 +1)•••t(2J.Ln+l) 
M = JL 1 +• • •+ lln ' Re(v+M) > 0 X 'I'20+ M;2~-~,+1, ... ,2J.Ln+1;: , ••• , ~ 
Rep > 0 
(44) Y 
0 
(at) -2rr- 1 r- 1 sinh-1 (p/ a) 
Rep> llrnal 
(45) Y ll(at) IRe v i < 1 all ctn (J.I17)r- 1 R -ll_a-llcsc(vrr)r-'~Rll 
Rep > lim a l 
(46) t Y 
0 
(at) 2rr- 1 r-2 [1-pr- 1 log(R/ a)] 
Rep > llrnal 
(47) t Y 1 (at) -2rr- 1r-2[pa-
1 +ar- 1 log(R/a)] 
Rep > IIrnal 
(48) tJ.LY )at) Re (JL ± v) > -1 r -J.L-t [i(JL+ v+ 1) ctn(V17)P-ll (p/ r) J.L 
- [' (JL -v+ 1) esc (vrr) P ll(p/ r)] J.L 
Rep > IIrnal 
(49) t-~ Y (2a~t~) 2ll IRe vi <~ -17 ~p -~e - ~ afp [tan (vrr) Ill(% a/ p) 
+rr- 1 sec(V17)K)~a/p)] 
Rep > 0 
r = (p 2 + a 2) ~ , R = p + r 
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Bessel functions of kt and kt ~ (cont'd) 
f(t) g(p)=J
0
00 
e-ptf(t) dt 
(66) t J.L- X H~12(2aX t X) r (p.+ v+ ~) r(p.- v+ ~) 
Re (p. ± v) > - ~ 17aXev7Ti+Xa/p pJ.L 
x W (e - i7T a/p) 
-).L. 11 Rep > 0 
(67) tJ.L-X Hl2l(2a x t x) r (p.+ v+ ~)r (p.- v+~) 211 17a~ e -v7Ti +Y. afp pJ.L Re(p. ± v) > - ~ 
x W _ J.4 )e i 7T a/p) Rep > 0 
4 .15. Bessel functions of other arguments 
(l) Jv+ Y, (~t2) Rev > -1 11- y, r(v+ l)D _11_ 1 (pe ~7Ti) 
x D (p e -~ 7Ti) 
- v -I Rep> 0 
(2) t'lz J~ (at 2) a > O •'P' ~ (p') tp'~] ~ "-~ 4a -Y-~ ~ 
Rep > 0 
(3) t y, J (at 2) -~ a>O ~ [u ~'}r tp' ~] 4a ~ 4a ~ 4a 
Rep> 0 
(4) t 3/ 2 J (at 2) a > O 
171/2 p 3/2 ["-~~:~ - y_~~::~J --~ 8a 2 
Rep > 0 
(5) t 3/2 J_~ (at 2) a > O 
171/2 p 3/2 [u_,~Jr-/-8] 8a 2 
Rep > 0 
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Bessel functions of other arguments (cont'd) 
f(t) g (p)= Joo e -pt f(t) dt 
0 
(6) t X J 118 (t 2/ 16) J_ 118 (t 2 / 16) 2-Y, 11 y, p y, sec (77/ 8) 
X H (I) (p 2) H (2) (p 2) Rep > 0 1/8 1/8 
(7) t y, J v+l/8 (t 2/16)Jv-l/8(to/16) 2 l/2 (1Tp) -3/2 r ( v+ 3/ 8) r (v+ 5/ 8) 
Rev> -3/ 8 x W (2e7Ti12 p 2) -v, 1/8 
x W (2e...,.,.il2 p 2) 
-v, 1/8 Rep> 0 
(8) t - 1 J (t-1) 
v 
2 J (2Y. Y. ) K (2Y. X) v p 11 p Rep > 0 
(9) 0 0 < t < b r-1 e-br Rep> lim al 
Jo (ay) t > b 
(lO) 0 0 < t < b pr-3 (br+ 1)e -br Rep > lim a l 
t J 0 (ay) t > b 
(ll) 0 0 < t < b -e-br Joo e -u [u 2-2(A.p-br)u 
0 
Jo(ay) 
t > b 
t-A. 
+ A. 2(r-p) 2ry,du Rep > IImal 
larg(b-A.) I < 11 
(12) 0 0 < t < b ar-3 (br+ 1)e -br Rep > IIrnal 
y Jl (ay) t > b 
(13) 0 O<t < b a -I b -I (e -bp- e -br) Rep > lim al 
y-1 Jl (ay) t > b 
(14) 0 O <t<b I y, 11 [~ b (r-p)] K y, )~ b (r + p)] 
y-1 J11(ay) t > b Rep > IImal 
Re v > -1 
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Bessel fwtctions of other argwnents (cont'd) 
f(t) 
(15) 0 0 < t < b 
t > b 
a -1 e -bp -a -1 pr -1 e -br 
ty-1 J 1 (ay) Rep > \hna\ 
(16) 0 O < t < b a 11 r- 1 R-ve-br Rep > \Ima\ 
(t-b)~ 11 (t+b)-~"~~J)ay) 
t > b 
Re 11 > -1 
(17) 0 0 < t < b 2~ 17-~ a 11b v+~ ,-v-~ Kv+~ (br} 
y"~~ J)ay) t > b Re p > \ hn a\ 
Re 11> -1 
oo (-1)n(ab fv+2"(2b )2J.d1r({L+v+n +1) (18) 0 0 < t < b n~ 0 17~ n !f'(211+n+1)(2p)J.i.+v+n+~ y2J.i.J2v(ay) t > b 
Re (/l + 11) > -1 X KJ.i.+v+n+~ (bp) Rep > \Ima\ 
(19) J0 [a(t 2 +/3t)~] \arg/31 < 17 ,-1 e ~,B ip-r) Rep > \Im a\ 
(20) (t 2 + f3 t) ~ 11 J [a (t 2 + f3 t) ~ ] 
IJ 17 -~ (~a) 11 ({3/ r) v+~ e ~ ,Bp K11+~(~ /3r) 
Rep > \lma\ Re 11 > -1, \arg/3\ < 17 
(21) t~ 11 (t+f3}-~ 11 J1_,[a(t 2 +{3t)~] a 11r- 1 R-11e~,Bip-r) Rep > \Ima\ 
Re 11 > -1, \arg/3\ < 17 
(22) t~ 11- 1 (t+1)-~ 11J11 [a(t 2 +t) ~ ] 211 a-11 y(11, ~r-~p) Rep > \hna\ 
Re 11 > 0 
y = (t 2 - b 2 ) ~ , r = (p 2 + a 2) ~ , R = p + r 
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Bessel fmctions of other argmnents (cont'd) 
f(t) g(p)=J
0
"" e-Ptf(t) dt 
(22) t/\.-~v- 1 (t +1)-~JJ J [a(t 2 +t) ~] 2va-v 
J.l f'(v-A+1) 
Re v + 1 > Re A > 0 
J~r-~p -u /\.-1(~if Z)v-1\.d x 
0 
e u " -pu-u u 
Rep> lim a I 
(23) (t 2 + 2 it) ~ v J [a (t 2 + 2 it) ~ ] 
J.l 
-i2-~7T~avr-v-~e ipHC2l (r) 
v+~ 
Re11 > -1 Rep > lim al 
(24) (t 2 + 2it)l\-~ v J [a (t 2+2 it)~] 2/\.-v-~ 77~e iPf'(A+1) 
II irl\+~ f'(v- A) 
ReA > -1 
00 f'(II-A+n) (Z) xL HI\ (r) 2nn!f'(ll+n+1)rn ·ln-+'A 
n=o 
Rep > lima! 
exp [i a(l-e -t)] J)ae -t) Jv(a) f (v-p+ l) (25) · n n-1 ( ) 
--+2 ~ 11+n 
ll+p n=1 (ll+p)n+1 
X Jv+n (a) Rep>- Re 11 
(26) sin[a(l-e-t)] J (ae-t) 
J.l 
I (-l) n (II- p + 1) ~ 
2 n (11+2n-1) 
n=o (v+p)2n+2 
x Jv+zn+1 (a) Rep>- Re 11 
(27) cos [a(1-e- t)]J v (ae -t) J)a) + f 2(-1)n (11-p+1)2n-1 
v+p n=o (ll+p)zn+1 
X (11+2n) Jv+ 2n (a) 
Rep>- Rev 
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Bessel functions of other argmnents (cont'd) 
f(t) g (p) = J.I)O e -pt f(t) dt 
0 
(28) J (ae -t) J [aU-e - 1)] E 2 )' ~ (-1)n r(p +n) jJ. v 
a n=o(fl+n)niB(p, fl+n) Rev > -1 
X JJJ.+v+p+2n (a) Rep > - Re fl 
(29) (1-e-t)~v J [a(1-e -t)~] r(p) (2/a)P Jv+p(a) Rep > 0 v 
Rev > -1 
(30) (1-e-t)-~ v J [a(l-e- 1)~] s v +e-1, e-)a) Re p > 0 v 2V aP r(v) 
(e 1-1) ~ v J [2 a (e t_l) ~] 2aP (31) 
r(p + 1) K v -p (2a) v 
a> 0, Rev > -1 
Rep>~ Rev-% 
(32) (e t_l) IL J [2 a (e 1-1) ~) a
2 v B (fl + v+ 1, p- {l-v) 
2LI r(2 v+ 1) 
a > O, Re (fl + v) > -1 
x 1F";(fl+ v+ 1; fl+v+ 1-p; 2 v+ 1; a 2) 
+ 
a 2p-2 1J. r(fl+ v-p) 
r ( v - fl + p + 1) 
X 1F2(p+1;p+1+v-{l.p+1-{l-v; a 2) 
Rep > Re fl- 7 / 4 
(33) Jv(2a sinh t) I~v+~p (a) K~ v-l{p (a) Rep > - ~ 
Rev > -1, a > O 
(34) csch (t) J
11 
(a cscht) a > O rn~ p +~ v+ ~) ar(v+ 1) w -l{p,l{v(a) 
x Ml{ l{ (a) p, v Re p > - Rev -1 
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Bessel functions of other argwnents (coot'd) 
f(t) g(p)=J
0
00 
e-ptf(t) dt 
(35) (a-~e) 2f'(p+v+~) e -lHa+,B ) csc(~t) exp - --- a ~ {3"A f' (2 v+ I) e t_l 
[ ~ {3"A ] x W -p, .){3) M p, )a) x J a 
zv sinh (~t) Rep > - Rev-~ 
Rea > 0, Re {3 > 0 
(36) t _, y (t _,) 
v 
2Y (2'Ap'A) K (2~ p~) 
v v Rep > 0 
(37) t- 1 H< 11 (t- 1) 
v 
2H<1l(2~p'A)K (2 'Ap'A) 
v v Rep > 0 
(38) t-1 H<21 (t-1) 
v 
2H < 21(2~p'A)K (2~p ~ ) 
v v Rep > 0 
4.16. Modified Bessel functions of arguments kt and kt 'A 
(l) Iv(at) Rev> -1 avs-'s-v Rep>IReal 
(2) t I (at) 
v Rev > - 2 aV(p + J.IS)S -
3 s-v Rep > IRe a l 
(3) t- 1 I , (at) 
(p +a) ~ - (p- a) y, 
Rep > !Real (p + a) ~ + (p - a) 'A 
(4) t- ' Iv(at) Rev > 0 I/ _, av s-v Rep> !Real 
(5) t-~ I (t) 
v Rev>-~ 2 y, 7T - y, Q ( ) v- Y, p Rep > l 
(6) tv I (at) Rev > - ~ 2v 77- 'Af' (v+~) av 8 -2v-1 v 
Rep > IReal 
s = (p 2 - a 2) y,, S = p + s 
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Modified Bessel functions (cont'd) 
f(t) g (p) = f
0
00 
e -pt f(t) dt 
(7) tv+! I)at) Rev> -1 2v+l 77 -~ f'(v+3/2) avps - 2v-3 
Rep> IReal 
(8) tf.l. I (at) Re (p. + v) > -1 f'(p.+v+1) s-,u-l p-v(p/ s) v f.J. 
Rep> IRe al 
(9) tf.l.-~ I (at) 2~sin(V77)s-f.J. Q~~) v+~ 
Re (p. + v) > -1 77~ a~ sin[(p.+v)77] 
Rep> IReal 
(10) I~(~ at) 277- 1 p-1 E(a/p) Rep> IRe al 
(11) t I0 (~at) I, (~at) 2p E (a/p) 2K(a/p) -77a(p 2- a 2) 77ap 
Rep> IReal 
(12) t-~ I (at) I (bt) 
f.J. v c~ f'(p.+v+~) P~~y, (cosha) 
Re(p. + v) > -~ x P ~=:~ (cosh {3) 
Re (p ±a ±b) > 0 
where 
sinh a=ac, sinh {3 =be, 
cosh a cosh {3 = pc, 
IImal, llm/31 < ~ 77 
(13) t 2 A.-1 I (at)I ({3t) #---1ifJ.J.{32v [' (A+p.+v) [' (A+p.+v+ ~) 2J.J. 2v 77~p2A+2J.J.+2V['(211+1)['(2v+ 1) 
Re (>.. + p. + v) > 0 
x F 4 (A.+p.+ v, A+p.+ v+ ~; 2p.+ 1, 
2v+1; a2/ p 2, {32j p2) 
Rep > IRe a l + IRe /31 
s = (p 2 - a 2) y, , S = p + s 
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Modified Bessel fWJCtions (cont'd ) 
f(t) g(p)=J"" e-pt f(t) d t 
0 
04) I (2a MtU) 
0 
p- 1 eafp Rep> 0 
05) t -1 /2Io (2 3/2 a 1/2 t t/ 2) rr~p -~ ea fp Io(a/p) R ep> 0 
(16) t-~ I 1 (2a~ t~) a-~ (ea/p - 1) Rep> 0 
(17) t- 112I (2 3/2a1/2ttl2) 17~ p -~ ea/p IM 11 (a/p) Rep > 0 11 
Rev > -1 
(18) t M 11 I (2 a~ t ~) 11 Rev > - 1 a~ 11 p - 11- 1 e a fp Rep > 0 
(19) t-~ 11 I (2a~ t ~ ) 11 a-~ 11 [1 (v)r, p 11-t eafPy(v, al p) 
Rep > 0 
(20) tJl.-~ I2 )2a~ t~) f'(J.L+V+~) e~a/p M -JJ., 11 ( ; 7 a~1(2v+ 1) pJJ. 
Re(J.L+v) > -~ 
Rep> 0 
(21) J2(2~ a~ t~) 11 Re v > - 1 P-t eafp I11(a/p) Rep> 0 
(22) I (2 ~ a ~ t ~ )I (2\8 ~ t ~ ) p- 1 exp [~(a+,g}/p] I11 (a ~ f3~/p) 11 11 
Rev > - 1 Rep> 0 
(23 ) K 
0
(at) s - t log(S/a) = s - t sinh- 1 (s/ w 
Rep > - Rea 
(24) K 11 (at) !Rev! < 1 ~ 1T esc( vrr) s _ , [a - 115 11- a 115- "') 
Rep > - Rea 
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Modified Bessel functions (cont'd) 
f(t) g(p)=.fo e -ptf(t) dt 
0 
(25) t K
0 
(at) ps - 3 log (S/ a) - s -z 
Rep > - Rea 
(26) tK
1
(at) a- 1 ps- 2-as-3 log(S/a) 
Rep > -Rea 
(27) tJ..L- X Kv+ X (at) 2 - X a- X TT X r (p. - v) r (p. + v+ l) 
Re(p. + v) > -1 x s-f..L P-J..L(p/a) 
Re(p.- v) > 0 II 
Rep > -Rea 
(28) t f-L K
11
(at) Re(p. ± v) > -1 sin (p.rr) r (p.- v+ l) 11 ~) 
sin [(p.+v)rr] sf-L+I Q J..L s 
Rep > - Rea 
(29) ~ exp (-~) K (a,\t) K)a-X AX SX) K,,(aX>. Xs-X) 
2t 2at 11 
Re(A/a) > 0 Re p > -Re(a,\) 
(30) t-X I (at) K (bt) c X r (p.-v+ ~)cos (p.rr) P - J..L, (cosh a) J..L 11 cos(p.+v)rr 11 -X R e (IL ± v) > - ~ 
x Q ~~X (cosh {3) 
Re(p±a+b) > O 
for definition of a, {3, and c see 
(12) of this section. 
(31) t-x K (at)K (bt) c Xr(~-p.-v)cosVm-)cos(vn) J..L 11 cos(p.+v)rr cos(p.-v) TT jRep.J + JRevJ < ~ 
x Q ~~X (cosh a) Q ~~X (cosh {3) 
Re (p +a+ b) > 0 
a, {3, c defined in (12). 
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Modified Bessel functions (cont'd) 
f(t) g(p)=J00 e-ptf(t) dt 
0 
(32) K
0 
(2al-S tl-S) 
- %p - 1 ea./p Ei(-a/p) Rep> 0 
(33) K I (23/2 al/2t 1/2) 2 -3/2 a 112 17 112 p -3/2 e a./p 
x[K 1 (a/p)-K 0 (a/p)] Rep> 0 
(34) t-112 K
0
( 2 3/2al/2tll2) % TT!-S p -~ e a.fp K
0 
(a/p) Rep> 0 
~ 
(35) t-112 K (2 3/2al/2t112) %TT~ p-l-S sec r~ VIT) ea.fp Kl-S)a/p) v 
IRevl < 1 Rep> 0 
(36) tl-S 11 K (2al-Stl-S) 
v Rev> -1 %a~ 11 r(v+1)p-v-l ea.fp 
X r(-v, a/p) Rep> 0 
(37) tJ.L-~ K 2)2a~ tx) r(/-(+ v+ %) r</l- v+%) e l{ a.fp 2ax pJ.L Re(/l ± v) > - % 
X W -J.L , )a/p) Rep >0 
(38) t-~K2 )2XaXtl-S) -2-3/2 17-l/2p l/2a-l r(~+v) 
xl sin [(v-~) TT] J 2 11 (2 X aX t X) X f'(~-v) W!< (e~
11 ia/p) 
,v 
+cos[(v-)i)TT]Y 211 (2~ a~tX) >< W (e-XTTia/p) !<,v jRevj < ~ Rep> 0 
t 211K (tX) I (t~) %r (2v+ %)p -3!1-X e~P -I (39) 2v 2v 
Rev>-~ X W-v, )p-1) Rep > 0 
4.17. Modified Bessel functions of other arguments 
exp(-~)I (~) 2X a~ 2 (l) --~- eap K 0 (ap 2) Rep> 0 16 a 0 16 a TT 
Rea> 0 
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Modified Bessel functions (cont'd) 
f(t) g(p)=J00 e-pt((t) dt 
0 
(2) ,. expG~) I, G•'j 2 a~ 2 --
-veap re~,ap 2) 8a !0 8a r(~) p 
R e a2:0 Rep > 0 
(3) t'" exp(-~) I G'') a~ vr (4 v+ l) -v-1 e ~ap 2 8a v 8 a 2 4 vr(v+l) P 
Re a2 0, Re v> -~ x W -3v/ 2,v/2 (ap 2) Rep> 0 
(4) l ~a+~) (a-~) 2K [(a~+t3~)p~] I [(a~-p~)p~] -exp --- I --
t 2t v 2t v v 
Rea:::::_ Re t3 > 0 Rep> 0 
(5) 0 0 < t < b s -I e -b• Rep> IRe aJ 
Io(ay) t > b 
(6) 0 0 < t < b p (bs - 2 + s - 3 )e -bs Rep> JReaJ 
t I 0 (ay) t > b 
(7) 0 0 < t < b a(bs- 2 - s - 3)e-bs Rep> IRe aJ 
y I 1 (ay) t > b 
(8) 0 0 <t < b a -1 b -1 (e -bs _ e -bp) 
y-1 I 1 (ay) t > b Rep > IRe al 
(9) 0 0 < t < b a-1 ps-1e-b•-a-1e-bp 
y-1 t I
1 
(ay) t > b Rep > JRe al 
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Modified Bessel functions (cont'd) 
f(t) g (p)= loo e -pt f(t)dt 
0 
(10) 0 0 < t < b 2~ -~ 11 b v+~ -v-~ K (b ) TT a s v+~ s 
yv Iv(ay) t > b Rep > !Real 
Rev > -1 
(ll) 0 O<t < b avs-rs-ve-bs Rep > IRe a! 
(t-b) ~ 11 (t+b)-~ 11 I
11
(ay) 
t > b 
Rev> -1 
(12) I0 [a(t 2 +,8t)~] !arg 131 < TT s -1 e ~,B(p-s) Rep> !Real 
(13) (t 2 + ,Bt) '!. 11 I)a(t 2 + ,Bt) '!.] TT -~(~a) 11 (,8/ s) v+~ e ~ ,Bp 
Rev> -1, !arg,BI < TT x K11 +~ (~,Bs) Rep> IRe a! 
(14) t '!. 11 (t+,8)-'!.v I [a(t 2 +,8t)~] 
v 
a 11 s -I S -v e ~ ,B (p- •) Rep> IRe a! 
Rev> -1, !arg,BI < TT 
(15) tJ.l.-l (t+,B)-J.J. I
211
[a(t 2 +,8t)'!.] 2r(~-t+v)e~,Bp (a2,8:1 
a,Br (2 v+ 1) M X -J.J. , v 2S 
Re(ll + v) > 0, !arg 131 < TT 
X W ~-p.,v 025) Rep > !Real 
For more general formulas see MacRobert, T. M., 1948: Philos. Mag. 
(7) 39, PP• 466-471. 
(16) (2t-t 2)'!.v-!l; C 11 (t-1) 
2~rr~av-~ eve~ I + (r) (-1)" n 
,v e P n r v n 
x Iv-~ [a(2t-t 2)~] r = (p 2 + a2) ~ 
0 < t < 2 
0 t > 2 
Rev > -~ 
202 INTEGRAL TRANSFORMS 4.17 
Modified Bessel functions (cont'd) 
f(t) 
I.)a) ~ (v-p+l)n-l ( ) 
-- + L, v+n 
v+p n== I (v+p)n+l 
X Iv+p(a) Rep>- Rev 
Re a>O 2rr'l2p-I/2K2v(23/2at/2p1/2) 
Rep> 0 
l { a+,B\ (a-,B) 
(19) t exp\ 2J} Kv\2t 
Rep> 0 Re a> Re ,B > 0 
a-1 ,g-'r(IL+v)r(IL-v)e~.BP 
xW~-J.L.v(~a 2 ,BS- 1) 
X w~_J.L,V(~f3S) Rep> IRe al 
aY (a) ( aJ (a) (21) -2rr-1 K 0 (2asinh(~t)] JP(a) P - Y a) P Rea> 0 ap P ap 
(22) -2rr-1 cosh t K0 (2asinh(~t)] J'(a) aY~(a)- Y'(a) aJ;(a) Rea> 0 P ap P ap 
+~[J (a) aYP(a) 
a 2 p ap 
- y (a) aJP(a) J 
p ap 
rJ, dJpl LP d;] 
(23) 2rr-2 sin (2 J/7T) Jv-p (a) Y -v-p (a) -J-v-p (a) Yv_p(a) 
x K 2)2 a sinh(~ t)] 
Rea> 0 
y = (t 2 - b 2) ~ , s = (p 2 - a 2) ~ , S = p + s 
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Modified Bessel functions (cont'd) 
f(t) g (p) = J"" e -pt f(t) dt 
0 
(24) csch (~ t) K 211 [a csch (~ t)] a - 1 r(p+ v+ ~)[' (p-v+~) 
Rea > 0 x W (i a) W (- i a) 
-p, v -p, v 
Re (p ± v) > -1 
(25) 1 ( aet+~) exp -
sinh (~ t) e t_ 1 
1 
a~~~ r(p + v+ ~)r (p- v+ ~) 
[ a~~~ l X e -~a+~ ,13 W-p, )a) If' -p,1l(m 
x K 211 sinh(~t)j Re (p ± v) > - ~ 
Rea > 0, Re ~ > 0 
4.18. Kelvin's functions and related functions 
(l) bel" t [ ~ (p 4 + 1)-~ + ~ p 2 (p 4 + 1) -1] ~ 
Rep > 2-~ 
(2) bei t [~ (p 4 + 1) -~-~ p 2 (p 4 + l) -1] ~ 
Rep > 2-~ 
(3) ber(2t ~ ) p-1 cosp- 1 Rep > 0 
(4) bei(2t~) -1 • -1 p Slll p Rep > 0 
(5) t ~ 11 b er (t ~ ) 
11 Rev > -1 2-
11 p_11 _ 1 cos[~ (1+ 3 V17p)/p] 
Rep > 0 
(6) t~ 11 bei (t ~ ) 
11 
Rev > -1 2-11 p - 11- 1 sin[~ (l + 3 V77 p)/ p] 
Rep > 0 
(7) 0 0 < t < b v -1 e -bw Re(p ±ai ~) > 0 
bel" (ay) + i bei (ay) t > b 
y = (t 2 - b 2) ~, v = (p 2 - i a 2) ~ , V = p + v 
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Kelvin's functions (cont'd) 
f(t) g(p)=Joo e-Ptf(t) dt 
0 
(8) 0 0 < t < b pv-3 (bv+ l)e -bv 
t[her(ay)+i hei(ay)] t > b Re (p ± ai~) > 0 
(9) 0 0 < t < b av -s (bv + l) e -bv+Ji: 1Ti 
y [her 1 (ay)+i hei 1 (ay)] t > b Re(p±aiX) > 0 
(lO) 0 0 < t < b a-t b- I e -~ 7Ti(e -bp -e -bv) 
y-1 [her 1 (ay)+ihei 1 (ay)] Re(p±aiX) > 0 
t > b 
(ll) 0 0 < t < b a- 1 e-li:1Ti(e-bp_pv-1 e-bv) 
ty- 1 [her 1 (ay)+i hei 1 (ay)] Re(p ±ai~) > 01 
t>b 
(12) 0 O<t<b avv-1V -v e ~ V1T i-bv 
( b )~v Re(p±ai~)>O !:..::_____ [her (ay) 
t+b v 
+ i hei .,(ay)] t > b 
Re v > -1 
(13) t [ker (at)+ i kei (at)] pv-'Jlog(i-'Ayj a)-v -z 
Re (p ± aiX) > 0 
(14) t [ker 1 (at)+i kei 1 (at)] i112p a-tv -z + ai 312 v - 3 log (i -t/2 V /a) 
Re (p ± ai ~) > 0 
(15) 0 0 < t < b v _, e -bv log (i-Xv /a) 
ker(ay)+ikei(ay) t > b Re (p + ai X) > 0 
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Kelvin's functions (cont•d) 
f(t) g (p) = f
0
00 
e -pt f(t) dt 
(16) 0 0 < t < b -v - 2 e -lw [l+ (bp-pv-1 }log(f~V I a)] 
t[ker(ay)+i kei(ay)] t > b Re(p + ai~) > 0 
(17) 0 O <t< b v _, e - b., [i 112pl a+ i 312 a (b + l l v) 
y [ker 1 (ay) + i keilay)] t > b x log (i-
112 VI a)] Re (p + ai~) > 0 
(18) 0 O<t<b .. -.. -.... [ f-Y- ~, -~YJ 
G-b)~y 2v sm(vrr) at~ V 
t+b [kerv(ay) Re (p + a i ~) > 0 
+ikeiv(ay)] t > b 
JRe vJ < 1 
(19) V Cbl(2t X) y Rev> 0 p Iv(2p-1) Rep > 0 
(20) tx w<bl(2tx) y Rev> -2 - 2 I (2 _,) p y p Rep > 0 
(21) X Cbl (2t ~) y Rev> -1 -11(2 -1) p y p Rep> 0 
(22) t-~ z (bl(2t ~ ) y Rev> 0 Iv(2p-1) Rep> 0 
4.19. F unctions related to Bessel functions, Struve, Lommel, and 
Bessel integral functions 
(1) H
0 
(at) 277-lr-1 log(rlp+a/p) 
Rep> JlmaJ 
(2) H 1 (at) 
2 2p r+ a 
Rep>JimaJ -- - log--
77p 1rar p 
y = (t 2 - b 2) X , v = (p 2 - i a 2) ~ , V = p + v' r = (p 2 + a 2) X 
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Related flDlctions (cont'd) 
f(t) 
2rr-1 p-1 (l/3+4a-2 p 2 +2a 2p""'o/.1.5) 
6a2 p+8p 3 r+a 
--------~log----
rra3r p 
Rep> lima! 
(5) H ~(at) 
Rep > lima! 
(6) H-n-~ (at) Rep > lim al 
(7) 2 ~ r r+aj 
-- -1 +- log----
" a p 
t- 1 H
1
(at) Rep > lima! 
2 ~p a r a+rj 
--+---log--
" a 3p a p 
Rep > lima! 
~ (10) t H ~ (at) 
r = (p 2 + a2)~, R = p + r 
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Related functions (cont'd) 
f(t) g (p) =fo00 e-Ptf(t) dt 
(12) t~ H 312 (at) 2~ 11-~ a~[~ p - 2-r - 2 +a - 2 log(r/p)] 
Rep > I Ima I 
(13) t ~ H_ 312 (at) 2112 17-112 [a-1 12 pr-2 
- a-312 tan - 1 (a/p)] Rep> J 1m a I 
(14) t-~ H ~ (at) (~ mv -~ log (r / p) Rep> lim a I 
(lS) t -~ "-~ (at) (~77a)-~ tan-1 (a/p) Rep> lima I 
(16) -~ ( ) t 8 312 at (~ 77a)-~ [~ ap -I_ a-1 p log (r/ p)] 
Rep> Jim aJ 
(17) t 312 H (at) 3/2 2 1/2 17 -1/2 a 5/2 ( 3 p 2 + a 2) p-3 r- 4 
Rep> Jim a I 
(l8) L
0
(at) 277-!S-1 sin-1(a/p) Rep > !Real 
(19) L
1 
(at) 277 -I p -I [-1 +a -I p 2 s -I sin -I (a/ p)] 
Rep > JReaJ 
2 ~ 2 22 2 ) (20) L 2 (at) a p -a 1 a - - 2---+ sin- -
arr 3p 2 as p 
Rep > JReaJ 
(21) L 3 (at) 2 (l 4p
2 2a2 
77p 3 -7- l5p 2 
4p 4 - 3 ap 2 
. - 1 a j + sin p 
a 3 s 
Rep> IReaJ 
r = (p 2 + a 2) ~, R = p + r, s = (p 2 - a 2) ~, S = p + s 
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Related functions (cont'd) 
f(t) g (p)= f 00 e -pt f(t) dt 
0 
(22) t-1 L 1(at) 277-1[1-a-1 s sin-1 (a/p)] 
Rep> IRe al 
(23) t-2 L
2 
(at) 211-1 [p/a-:-ap-1/3 
-a-2 ps sin- 1 (a/p)] 
Rep > IRe al 
(24) t-1 L
3 
(at) 2 (.4p
2 
7 a
2 
--;; 3 a 2 - 9- 15 p 2 
4 p 2 s-a~ . _ a j 
- stn 1 -
3 a 3 p 
Rep> IRe a I 
(25) L~ (at) a-~ S~/s- (~ap)-~ 
Rep>IReal 
(26) L-n-~ (at) an+~ s _, s-n-~ Rep> IRe al 
(27) t~L~(at) 2 112 11-112 a3/2 p -1 5 -2 
Rep> IRe a I 
(28) t ~ L_~ (at) 2~ 11-~ a~ s - 2 Rep > IRe a I 
(29) t~L 312 (at) 2~ a~ 11-~ [s- 2-~p-2 
- a-2 log (s/p)] Rep> IRe a I 
(30) t~ L_312 (at) (~ rra)-~ [ps - 2 - a - 1 ctnh -t (p/ a)] 
Rep> IRe a I 
(31) -~ ( ) t L~ at -(~7Ta)-~ log(s / p) Rep> \Rea\ 
s = (p 2 - a2)~, S = p + s 
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Related functions (cont'd) 
f(t) g(p)=J: e-Ptf(t) dt 
(32) t-~ L_~ (at) (% arr) -~ ctnh -I (p/ r4 
Rep> !Real 
(33) t-~ L 312 (at) (%arr)-~[a- 1 p log(s/p)-%ap-1] 
Rep> !Real 
(34) t 312 L (at) 3/2 2112 71-112 a512 (3p 2_ a2)p -3 s -4 
Rep> !Real 
(35) t 11 L
11 
(at) Rev>-% 
(2r4 11 r(v+%) 
71 l{ s211+1 
_ r(2v+l)(a/p)11 p-~~-~Eaj 
(%rrp)l{(a2-p2)-l4ll-!l -~~-~ p 
Rep> !Real 
t~ 11 L (t~) -I (36) Rev> -3/2 2-11p_11_ 1 el4P Erf(%p-J() ll 
Rep> 0 
t l{ 11 L (t ~) 
2-llp -y-1 
-I (37) el4P y(%-v, ~p-I) 
-y 
r(%-v) 
Rep> 0 
(38) t~s J.l.·"(%t2) Refl>-~ 2-2p.-l P~ r(2fL+3/2) Rep> 0 
X S (% 2) 
-p.-l, !4 2P 
For further similar formulas see Meijer, C. S., 1935: Nederl. Akad. 
Wetensch., Proc. 38, 628-634. 
(39) J i 0 (t) - p-I sinh -I p Rep >0 
(40) J ill(t) Rev> 0 v- 1 p-I [(p 2 +1) ~-p] 11- v-I p-I 
Rep >0 
(41) Ji0 (2tl{) %p-1 Ei(-p-
1) Rep >0 
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4.20. Parabolic cylinder functions 
f(t) g (p) = Joo e -pt f(t) dt 
0 
(1) tve!4t2D r(v+ 1) 00 
-J.l. (t) Rev > -1 J xJ.l.-1 ( +x)-v-1 
r (JL) o P 
y, 2 
x e- .x dx 
= pJJ.-v-1 00 (r !)-1 L (JL} 2r 
r= 0 
X r(v-2r-JL+ 1)(-Xp 2Y 
Rep > 0 
(2) 
exp(- :
2
a) ~-2vt :) 2~ 77 ~ a 1 -2vp -2v ey, a2 p 2 
r(v, X a 2 p 2) 
- D_2v ~:)] X Rep > 0 r(v) 
(3) ( ~ ~) D2n+1 2 t (-2)"r (n + 3/2) (p-1/2) n 
X (p + 1/ 2} -n-3/2 Rep > - X 
(4) D (-2a~t~)-D (2a~ t ~ ) 
2v+3/2 rra 112 (p _a) v-112 
2V 2V r(-v)(p+a)V+1 
Rep> IRe al 
(5) t-~D (2 ~ t~) 2n (-2)"r (n + X)(p -X)"(p+ X)-n-~ 
Rep > -X 
(6) t -~ [D (2 a~ t ~ ) 2v 2v+1 rr(p-a}V(p+a)-v-~/r(X-v) 
+D 2v(-2a~t~)) Rep> IRe al 
(7) t-~ v-~e~tD 
v 
(t ~ ) Rev < 1 7T~ p -~ (1+2~ p ~)V Rep > 0 
(8} t-vl 2-3/2et/4D (t112) -2~ rr ~ (v+ 1)-1 (1 + 2~ p ~)v+ 1 
v 
Rev < -1 Rep > 0 
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Parabolic cylinder functions (cont'd) 
f(t) g (p)= fooo e -pt { (t) dt 
(9) tv-1e!(tD (t~) 77~ r(2n + 2v) (l-2p)n 2Y+2n-1 22n-~+vnl pn+v 
Rev > 0 
x 2J<;(n+v, ~ -v;n + 1; 1-~p - 1) 
Rep > 0 
(lO) tv-1e!(tD (t~) 2,u.-1 2~ 77~ r (2 v)(2p)- ~.u-~ y 
Rev> 0, Re (v- /L) > -1 X (2 -1)~,u.-~Y p!-L-Y (2-~ -~ ) P J.L+v- 1 P 
Rep > 0 
/ 
(ll) [D -n-1 (-i2~ t~)J2 
277i (p- l)n 
n!p~ (p + nn+t Rep > 0 
- [D (i2~t~))2 
-n-1 
(12) t-v e -a/ letl 2v-~ ~ v-1 -cfz p ~ 77 p e 
x D (2-~ a~ t-~) 2y-1 Rep> 0 
Rea > 0 
(13) 
e ~t 
exp ( - a -1 e-a2p+.ur(p + fl) D_ 2 P(2a~) (f! t- 1)1-L+~ 1-e 
[ 2 ~ ~ Rep>- Re ll xD2J.L(I~e-t)~ 
Re a>O 
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4.21. Gauss' hypergeometl'ic function 
f(t) g (p)= fooo e -pt f(t) dt 
(l) ta.-'F(~+v, ~ -v; a;-~ t) 11 -~ r (a)(2p) ~ -a.K
11 
(p) 
Rea > 0 Rep > 0 
(2) t'Y-I F <a. {3 ; o; -t) Re y > 0 r (o) P - y r (a) r ({3) E (a, {3, y: o: P) 
Rep > 0 
(3) t 'Y - 1 (l+t)a.+.B-8 F(a, {3; o;-t) r<m p""'Y 
Re y> 0 r (o- a) r (o -{3) 
x E(o-a,o-{3,y:B: p) Rep > 0 
(4) t'Y- 1 F (2a, 2{3; y;->..t) r(y) p - y (p/ >..) a.+ .B-~ e ~p/..\. 
Re y > 0, iarg >..I < " X W ~ -a.-j3,a.-j3(~ p/..\) Rep > 0 
(5) 0 0 < t < 1 2 2a."-~P-2 a.r(2a+~)K11 (p) 
(t 2_ 1) 2 0.-~ Rep > 0 
x F(a-~v, a+ ~v; 2a+ ~;1-t2) 
t > 1 
Rea>-~ 
(6) [(a+t)({3 +t)r~ -v 11 -I (a{3) - v e ~<a.+j3)p K 11(~ ap) ~(Y:l(3p) G 1 t(a+{3+t) J iargapl < 11, la rg {311! < 11 
x F -+ v, - + v; l ; Rep> 0 2 (a+tH{3+t) 
iargal < 11, largf31 < 11 
(7) t-~ U+a/t).U(1+{3/ t) 11 2-.u- vr (~-IL- v) p -~ e ~!a.+.B lp t I t(a+f3+t) l x D (2 ~ a~ p~)D (2 ~ {3 ~ p ~ ) 
x F -IL, - v, ~ -1L-v; 2JJ. 2ll (a+t)(f3+t)j largapl < 11, iargf3p l < 1T 
larg al < n, iargf31 < 11 Rep > 0 
Re(IL + v) < 1 
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Gauss' hypergeometric fwJCtions (cont'd) 
f(t) g(p)=J"" e-Pff(t) dt 
0 
(8) t -K- >xa+ t)K -J..L-~({3-t-t)f.c.-J..L-X ru-K- A)(am-j.J.-~ p -1e Xla+,B lp 
[1 1 x W K,J..L(ap)WA_,)f3p) Rep> 0 xF --K+Il--A+Il·1-K-A· 2 , 2 , , largapl < 17, larg{3 PI < 17 
t(a+f3+t) J 
(a+ t)(f3+ t) 
iargal < 17, largf31 < 17 
Re(K +A)< 1 
(9) (1- e- f)A.- 1 F(a., {3; y; 8e- t) B (p, A) 3F/a. {3, p; y, p +A; o) 
ReA> 0, iarg(l- 8)1 < 17 Rep >0 
(lO) (1-e-f)J.J. B (p, 11+ n + 1) B(p, (3+n-p)/B(p,{3-p) 
x F (-n, 11+ f3+n; {3; e -f) Re p>O 
Re ll > -1 
(ll) (l-e- f)'Y - 1 F(a., {3; y; 1-e-f) r(p) r (y- a- {3+ p) r(y) 
Re y> 0 r (y-a+p) r (y- f3 +p) 
Rep> 0, Rep> Re(a+{3-y) 
(12) (1-e- f)'Y -1 
X F [a. {3; y; o(l-e -f)] 
B (p, y)F (a, {3;p +y; 0) Rep> 0 
Re y > 0, [arg(1-8)[ <17 
(13) {l-e -t)A.-1 B (p, A) 3F2 (a, {3, A; y, p +A; o) 
xF [a, {3; y; o(1-e- f)] Rep> 0 
ReA> 0, iarg(1- 8)1 < 17 
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4.22. Confluent hypergeometric flDlctions 
Particular confluent hypergeometric functions occur in sect ions 
4.11 , 4.12, 4.14 ·4.18, 4.20 
f(t) g(p) = J"" e-Pt f(t) dt 
0 
k 0 (t) (p + 1)-1 Rep > -1 
k 2n+2 (t) 2(1-p)"(l+p)-n-2 Rep > -1 
k 2 )t) [277V(1-v)] - 1 sin (vrr) 
x 2F1(1, 2;2-v; ~-~p) 
Rep > 0 
tn- Y, k (t) (2n )! rry, (p + n-n-1 ( 1)n-1 2n +2 
- (n+1)!22n+Y, 
x P 1 (p-1)y,(p+l)- X 2n+1 
Rep > 0 
2 (- 1) n-1 2 -1/<4-Jn/2 p n- 3/ 2 eP 2/ 16 e -t k (t 2) 
2n 
X W ( 2/ 8) -~ - Y,n, ~ - Y,n P 
t- y, e -t y, k (t X) 
2n :t~ (-1Y tr-J C : ) '/,( n+1-rl 
x e 11'2P1 D (2 y, p - y,) 
- n+r-1 
Rep > 0 
t - 1 k 2 .. +2 (Yz t ) k 2n +2 (Yz t) (-p)" +n(p+ n -· -n-2 
X 2F1 (-m, -n; 2; p - 2) Rep > -1 
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ConOuent bypergeometric functions (cont'd) 
00 
f(t) g (p) = J e -pt f(t) dt 
0 
(8) 
e ~la.+,Blt (-l)•+n(m+n +l)! (p- a)•(p -f3}" 
af3t 
k2a +2 (~at) (m+l)!(n+l)! p a +n+2 
X k2n+2 (~f3t) x F [ -m -n ·-m--n-l· p(p-a-{3) ] 
2 1 ' ' '(p-a)(p-{3) 
Rep> 0 
(9) tA- l k2m,+2(a,t) ... k2m n +iant) (-lfV2"a1• .. an(p+A)-A-nr(,\+n) 
Re ,\ + n > 0 xFA ~+n; -m1 , •••, -m n; 2, •••, 2; 
2a1 2a) 
--;[ , •• • , --" Re p > 0 
p+ p+A 
M=m 1 + ••• + m n 
A= a 1 + ••• + a n 
(lO) tJ.L-~ M (at) Re f.L > - ~ aJ.L+~ r (2f.L+ l) 
(p-~a)K-J.L-~ 
K,J.L (p + ~ a)K+J.L+~ 
Rep >~ IRe al 
(ll) tv-l MK (at) aJ.L+~ f'(f.L+V+ ~)(p+ ~ a)-J.L-v-~ 
,J.L 
Re(f.L + v) > -~ 
X 2F;(f.L+v+~, f.L-K+~; 2f.L+l; w'(p+~a)] 
Rep>~~ Re a I 
t2v-te~t2/a.M (t2/a) 2 (12) ~ 7T -~ 1(4 v+ l) a -vp -.cv ea.p / 8 
-3 11, J) 
Rea > 0, Rev>-~ X K 2v(ap 2/8) Rep > 0 
(13) t2J.L-Ie-Y.t2/a.M (t2/a) 2-3J.L- Kf' (4 f.L+ l) a~(K+J.L-I)pK-J.L-1 K,J.L 
Rea >O, Ref.£ > -~ 
a.p 2 ; aw <~ 2) 
x e -~IK+3J.L), ~IK-J.Ll "ap 
Rep > 0 
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Confluent bypergeometric fWlCtions (cont'd) 
f(t) g (p) = fo"" e -pt f(t) dt 
(14) tv-IMK -~(a 1 t) aJJ-1 • • • aJJ-n(p+A)-v-Mr(v+M) 1 ,JJ-, 1 ( n 
... M K -~(ant) x FA v+M;p. 1-K 1, ••• ,p.n-Kn; 
n'JJ.n 
M=p.,+ .. •+p.n 2 2 a, an J 111 , ••• , J.L ;-- , ••• , --
n p+A p+A 
Re(v+M)>O A = ~ (a1 + • • • + an) 
Re(p ±~a 1 ± .. . ±~an)>O 
(15) (e t-l)li--~ exp (-~ ,\et) r (2p.+ n r <~+ K-p.+p) 
x M K (,\e t-,\) Rep.>-~ r<r+ l) 
•li-
X W -~ ~p, JJ--~p (,\) 
Rep > Re(p.- K)- ~ 
(16) tv-! W K,JJ-(at) r (p.+ v+ ~) r (v-p.+ ~)ali-·~ 
r (V-K+ l)(p +~ a)JJ-+v+~ Re(v ±p.) > -~ 
~ ' ' p-~a\ X 2F1 p.+!A-~, p.-K+~; ~K+l; z/ p+~a 
Re(p+~a) > 0 
(17) t- 1 exp(-~a/t)W~ (a/t) 2rr -~ (2ap) ~ K (a~ p ~) 
•li-Rea > O JJ-+~ 
x K (a~p~) Rep > 0 JJ--!.{ 
(18) t- 1 exp(~a/t) W -~.JJ-(a/t) ~p. _, (arr 3 p)~ [H ~~]~ (a~p ~) 
larg al < 1T x H 121 (a~ p ~) JJ--~ 
+lJ<1l (a~p~)H 121 (a~p~)] JJ--~ JJ-+!.{ 
Rep> 0 
(19) t 3v-~ exp(~a/t)W (a/t) 
v,v ~r(2v+~)av+!.{ p-w H !~<a~ p!.{) 
larg al < rr, Rev>-~ x H 121 (a !.{ p ~ ) 
2V Rep> 0 
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Confluent hypergeometric functions (cont'd) 
f(t) g(p)=Joo e-Ptf(t)dt 
0 
(20) t-Jv-~ exp(-~ a/t) W (a/t) 
Y,Y 277-~ a~-vp 2v [K 2 v(a~p~)]2 
Rea> 0 Rep > 0 
(21) tK exp (~ a/t) W K (a/t) 
•1-L 
2 1-2K ~ -K-~S (2 ~ ~) a P 2K, 21J. a P 
larg al < "• R e (K ± /l) > - ~ Rep> 0 
(22) t-K exp(-~a/t)W K,!J.(a/t) 2 ~ K-~ K (2 ~ ~) a p 21-L a p Rep> 0 
Rea >0 
(23) (l-e-t)-K exp [- A ] [' (~ + ll+ p) [' (~-ll+ p) e ~"-w (A) 2(e t-l) f'(l-K+p) -p,!J. 
[ A ] Re(li2 ±ll+p)>O xW --- ReA> 0 K,!J. (et-l) 
(24) Ae t(e t-l)-K-1 expt ~ 
2(e t-l) l (K +p) W -p, 1-L (A) Rep>- Re K 
X W K,!J. ( l~e-t) ReA> 0 
4.23. Generalized hypergeometric series 
(l) t'Y-1 1 F, (a; y; At) Re y> 0 [' (y) pa-y (p _A) -a 
Rep> 0, ReA> 0 
t'Y-1e-t [ -4At~ [' ( ) ( 1 )-a (2) 1F1 a; y; (l-A)2 y l-2 ~A+A2 (l-A)2a (p+1)'Y p+l 
Re y>O Rep> -1 
Rep> -Re [(l + A) 2(1- A)-2] > 0 
(3) ta+v-~ 2Yf'( v+ l) ['(a+ v+ ~) p -a-~ 
x 1F2(~+v; 1+2v, ~+v+a; -2t) x e-1/p I (p-1) Rep> 0 
Re (a + v + ~) > 0 y 
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Generalized hypergeometric series (cont'd) 
f(t) g(p)=J: e-Ptf(t) dt 
(4) tf3-l 1F2(-n; a+l, {3; ,\t) n ![f' ({3)/(a+l) n] p -13 L ~(A/p) 
Re {3 > 0 Rep > 0 
(5) 2F2(-n, n +l; l, l; t) p-1 Pn(l-2/p) Rep> 0 
(6) t'Y-I 2F2 (-n, n+l; l, y;t) r(y)p - y pn (l-2/p) Rep> 0 
Re y> 0 
(7) t'Y-I 2F2(-n,n;y,~;t) r(y)p-'Y cos[2n sin-1 (p-~)] 
Re y> 0 Rep> 0 
(8) t'Y-I 2F2(-n,n+l;y,3/ 2;t) ( r(y)) sin[(2n+l)sin- 1 (p-~)] 
Re y> 0 2n+ l p'Y 
Rep> 0 
(9) t'Y-I 2F2(-n,n+2v; v+~,y;t) n B(n, 2v)r(y)p--y C~(l-2/p) 
R e y > 0 Rep >0 
(10) t'Y-I 2F2(-n, a+n;{3,y;t) r(y)p-'Y F(-n, a+n; {3;p-1) 
Re y> 0 Rep >0 
(ll) JJ.+v-1 -~t 2 ~ 2 t e r(ll+ v)e ~P D_)p) D_v(p) 
~ ll+v l+ll+v t 2) x 2F2 /lov;-, --; -2 2 4 
Re(ll + v) > 0 
(12) t 2a-1 r <z > ..\. 2J.l.-l P 1 -2 a-2JJ.S (p/ ..\.) 
X 3F2 (1, ~- ll+v, ~-ll-v; 
a 2JJ.,2V 
Rep >0 
a' a+ ~; - ,\ 2 t 2) 
Re ,\ > 0, Rea> 0 
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Generalized hypergeomelric series (cont'd) 
f(t) g(p)==Joo e-ptf(t) dt 
0 
(13) t 2a-l nT (2 a) f(: <!L-IIlmH Ill (p/ A)Hl2l (pi>..) 
X 4F;(%+/L+V, %-/L+V, %+/L-V, 
4Ap 2a-1 21J. 211 
%-JL-v;%,a,a+%;->.. 2 t 2/4) +e 111-!J.lmH l2l(p/A) HIll (p/A)] 
Rea > 0, ReA > 0 
21J. 2v 
largpl < % TT 
(14) t 2a-l rrr(2a)p2-2a 
x 4 F;(l+IL+v, 1-~t+v,1+1L-v,1-IL-v; 8 i A 2 (IL 2- v2) 
3/ 2, a, a+%;->.. 2t 2/4) x [e (!J.-II)mH lll(p/ >..)H (2l(p/ A) 21J. 211 
Re >.. > 0, Rea > 0 
-e (11-!J.lmH (2l(p/>..)H lll(p/ A)] 21J. 211 
Rep > 0 
(15) t 2a-1 r(2a)A2Kp-2a-2KW (ip/ A) 
X 4F/% +~-t-K, %-IL-K, % -K, 1- K; K,!J. 
X W (-ip/A) Rep > 0 1-2K, a, a+%;->.. 2t 2) K,!J. 
Re >.. > 0, Rea > 0 
(16) 
p _, 
r(p.) p -pn t n 
x .. Fn(al''"'a .. ; p1 , ... ,pn; At) X .F rr-l (a l'''''a•; Pp"••Pn- l; A/p) 
m ::; n, Rep n > 0 Rep> 0 if m < n 
Rep > Re >.. if m==n 
(17) t <Y-1 r (a) p -a-
X .Fn(al'"''a• ; p1 , ... ,pn; At) x .+,Fn(al'"'•a.,a;pi''"•Pr? A/p) 
m ~ n, Rea > 0 Rep > 0 if m < n 
Rep > ReA if m == n 
(18) t 2o- _, r(2a) p - 2o-
X .F,. (a1 , .. ,,a •; p1 , ... ,pn; >.. 2t 2) x .+2 Fn(al'"'•a.,%a, %a+%; 
m < n, Rea > 0 Pp"''pn; 4>.. 2p -2) 
Rep > 0 if m < n- 1 
Rep > IReAI if m=n-1 
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Generalized hypergeometric series (cont'd) 
f(t) 
(19) tCT-1 
X .FJa 1 , ••• ,a •; p 1 , ••• ,pn;(A.t)lt] 
m + k ~ n + l, Re a > 0 
k2\ 
- 2 a -n-2 -t-J 
k > 0, m s n 
Re p > 0 if m + k s n 
Re (p + k >..e 2'"ir/lt) > 0 for 
r = O, l, ••• , k - l if m + k = n + l 
77~ p -~ .F"(a,, ••• ,a.; p1, ••• , pn;-kp l1) 
Rep > 0 
(21) (l-e -t)A.-t B(>.., p) 
X .f'n(a 1 , ••• ,a a; p1 , ••• ,pn; ye -f) X a+ 1Fn +t (a 1 , ••• ,a., p ;P,.••••Pn•P+A.; y) 
Re >.. > 0, m ~ n Re p > 0 
Valid for m = n + l if lrl < l 
(22) (1-e-t)A.-t B(A,p) 
X .f'Ja, , ••• ,a.; P.J •••••Pn; X a+tFn +t (a, , ••• ,a. ,A.;p,,••••Pn•P+A; y) 
y(l-e-t)J Rep > 0 
Re >..> 0, m s n 
Valid for m = n + l if IYI < 1 
a -1 (23) t a+t E(m;a :n;f3 :t-1 ) 
r • 
-a +t ( 0 p • Em+1;ar:n;f3
6
:p) Rep > 
Re aa+t > 0 
4.23 LAPLACE TRANSFORMS 221 
Generalized hypergeometric series (cont'd) 
f(t) g (p) = J"" e -pt f(t) dt 
0 
(24) (e t-1) a .. +I r(p-a,.+1) E (m +1; a,:n; f3,, p : A) 
xE (m·a :n·f3: A 0 R e p > R e a,.+ 1 
' r • s 1-e -r 
Re a,+1 > -1 
(25) t-211S1(v, v- ~. -v- ~, v- ~ ; at) 2-2 v- X 77 - X p 2v-l H 2 )4 a/p) 
Rep> 0 
(26) t-211-1 2 - 2v-3/2 17 -t/2 p 2 vu (4 a/ p) 
x S 1(v, v- ~.-v-~, v+~; at) 
211 
Rep > 0 
(27) t - 2/c- 1 2-z A.-1 - X 2/cJ (4 a/ ) 1T p 211 p 
x 51 (v- ~, - t-· - ~, A, A+~; at) Rep > 0 
Re(v-A) > O 
(28) t - 2 11Sz<v, v- ~. - v- ~. v- ~;at) 2-2v 77 X P2v-1 [1211 (4a/p) 
- L 211(1\. al p)] Rep > 0 
(29) t-2v-l 2 - 2v-l rr X sec (2vrr) p 211 
x S z<v,- v- ~. v-~, v+ ~;at) X (1_2)4 alp )-L 211 (4 a/p)] 
Rev < 0 Re p>O 
(30) t-211S2(v, -v- ~, v-~, v- ~; at) 2-211 rrX sec (2 vrr)p2 v-I 
Re v<~ x [1_ 211 (4 a l p)- L 211 (4 al p)] 
Rep> O 
(3 1) t -2fc-l 2- 2/-... 77 -x P 2A K (4 a/p) 211 
x S 2(v- ~~. -v- ~.A+~. A; at) Pep > 0 
Re (A ± v) < 0 
(32) t- 2115/v, v- ~,-v-~,v-~;at) 2-21177 3/2 sec (2 VIT) P 2 v -1 
Rev<~ x(H2v(.1, a/p)-Y 2v(4a/p)] 
Hep > O 
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Generalized hypergeometric series (cont 'd) 
r <t) g(p)=f: e - Ptf(t) dt 
(33) ta-·1 p-a E(a 1, ... ,ah, a:p1, ••• ,pk:p) 
x E (a 1 ' ••• ' a h: P, , • •• ,pk : t - t ) 
Rea > 0 
( l a,, ••• ,ah) ( I a,a , , ••• ,ah) (34) t -o.c "' n t a-1 G" • n+1 p -1 h, k b b p h+!, k b b 
1 , ••• ' k 1 ' ••• ' k 
h + k < 2(m + n) \argp\ < (m + n -7~ h - ~~ k)rr 
Rea > Reb .+ 1, j = 1, .. . , m ) 
The same form ula is val id if h < k (or h = k and Re p > 1) 
and Re a < Re b . + 1, 
) j = l , ••• ,m. 
4 . 24. Hypergeometric functions of several vari ables 
(l) t f3' _, ¢
1
(a,{3,y;x,yt) r({3 ' )p - /3 ' F, (a,{3,{3' ,y;x,y/ p) 
R e 13 ' > 0 Rep > 0, Rep> Re y 
(2) j3- 1 c:I> ( I ) r({3) p - 13 E 1 (a, a,' {3, y; x / p, y) t 2 a, a , y; xt , y 
Re t3 > 0 Rep > 0, Rep > Rex 
(3) t'Y _, ¢ 2 ({3, {3,' y; xt, yt) r(y) p - y (1-x/ p) - !3(1-y / p) - 13 ' 
Re y > 0 Rep > 0, Re x, Re y 
(4) t a- 1 ¢ 2 ({3, {3,1 y; xt, yt) r(a) p - aF, (a, {3, {3,' y; x / p, y / p) 
Rea > 0 Rep > 0, Rex, Re y 
(5) t 'Y-1 ¢2({3, , ••• ,{3n;y;A,t, ••• ,A/) ~;) G-~)-!3, ••• ( 1->)/3" 
Re y > 0 Rep > 0, Re >.., m = 1, ..• ,n 
(6) t a- t <1\ ({3 , y;xt,y) Rea > 0 r(a) p -as2 (a, {3, y;x / p, y) 
Rep > 0 , Rex 
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llypergeometric functions (cont'd) 
f(t) g (p) = Joo e -pt {(t) dt 
0 
(7) t f3 ' -! ci> 3 (fl, y; x, yt) r <13,) P -!3' ct> 2 (/3, /3,' y; x, r /p ) 
Re /3' > 0 Rep > 0, Re y 
(8) t 2a-l ci> 3 ({3, y; x, yt 2) l (2 a) p - 2 as I (a,fl,a+~, y; 4yp - 2, X ) 
Rea > 0 Rep > 21Rey ~ l 
(9) tY-l ci> 3 ({3, y;xt, yt) Re y > 0 r (y) p - y (l-x/ p)-f3e y/ p 
Re p > 0, Re x 
(10) t a-t ci> 3 ({3, y;xt, yt) Rea > 0 r (a) p -<I({> 1 (a, {3, y; x/p, y / p) 
Rep > 0, Rex 
(ll) /3
1 
-1 I I r ({3 I) p - {3 ' F2(a, {3, {3,' y , y { x, y / p) t V 1 (a, {3, y, y; x , yt) 
Re {3' > 0 Rep > 0, Re y 
(12) {3-l IJl ( t ) 1({3)p - {3 '11 1 (a, {3, y, y;' x / p, y ) t 2 a, y, y; xt, y 
Re {3 > 0 R e p > 0, R e x 
(13) ta-t 'l1
2
({3,y,y; xt,yt) l(a)p - aF4 (a, {3, y, y; x / p, y/p) 
Rea > 0 Rep > 0, Re x , Re y 
(14) /3
1 
-! - I r ({3 I) p -!3' F3 (a, a,' {3,{3;' y; x, y / p) t ;::: 1(a,a, {3,y;x,yt) 
Re /3' >0 Rep > 0, Re y 
I I (15) t a -! 2/a, {3, y ;x, yt) !(a I )p-a E 1 (a, a,' {3, y; x , y/p) 
Rea I > 0 Re p > 0, Re y 
I I (16) t2a -t - ( {3 2) 1(2a ') P - 2a ;::
2 
a, , y;x, yt 
Rea' > 0 x F 3(a, a,' {3, a' + ~,y; x , 4yp- 2 ) 
Rep > 21Rey~ l 
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4.25. Elliptic functions 
f(t) g (p )= J"" e -pt f(t) dt 
0 
( 1) ()4 (~x/lli1Tt/l 2) -[~X~ [ lp-X cosh(xpX)csch(lp'h) 
Rep> 0 
(2) () 1 (~x/lli1Tt/l 2) -[~X~ [ -lp -X sinh (xpX)sech (lp 'h) 
Rep> 0 
(3) () 2 (~ + ~ x/lli11 t/ l 2) -[~X~ [ -lp -X sinh (xp X) sech (lp X) 
Rep> 0 
(4) () 3 (~+ ~ x/lli1Tt/l 2) -[~X~ [ lp -X cosh (xp X )csch (lp X) 
Rep> 0 
~ 
(5) () 4(~x!l\i1Tt/l 2) -[~X~ [ -lp -X sinh (xp X) c sch (lp X) 
Rep > 0 
~ (6) () 3 (~+ ~x/lliTTt/l 2) -[~X~ f -lp -X sinh (xp X) csch (lp X) 
Rep > 0 
(7) eat ()3 (a 'A tliTTt) ~p -x [tanh (p X +a 'A) 
+ tanh(p X -a~)] Rep> 0 
~ 
~p-~ [tanh (p X +aX) (8) eat() /aX t\iTTt) 
-tanh (p X- aX)+ 2] Rep> 0 
(9) a (x li"tj l sinh (xp ~) 
ax ()4 2i [2 -[<X < [ sinh (lp 'h) Rep> 0 
(10) a (X I iTTt) l cosh (xp 'h) - (}I 2l p -[<X < [ - Rep> 0 ax sinh (lp X) 
( 11) a () (x+llirrt~ l cosh (xp X) 
- -[ <X< [ 
- Rep> 0 
ax 2 2l [2 cosh (lp X) 
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Elliptic functions (cont'd) 
f(t) g(p)=J 00 e-pt f(t) dt 
0 
(l2) a ( ~~ irrt) l sinh(xp~) -() Rep> 0 ax 3 2l l 2 sinh (lp X) 
4.26. Miscellaneous functions 
(l) v(t) (p log p )- 1 Rep > 0 
Joo ({u + 1, p)du 
0 
(2) {1-e-t)-1 v(t) Rep > 1 
Rep > 0 
Rep > 0 
f'(p) v(l, p) Rep > 0 
(6) v(t, a) Rea > -1 p-a- 1 / logp Reo > 1 
(7) v (2 t ~, 2 a) 
(8) t-X v(2tl{, 2a) 
(9) Jl. (t, a- 1) Rea >O f'(a)p- 1 (logp)-a Hep>1 
Rep > 0 
226 INTEGRAL TRANSFORMS 4 .26 
Miscellaneous functions (cont'd) 
f (t) g (p) = Joo e -pt f(t) dt 
0 
(ll) vn (t) 2 ~+ 1) Rep > 0 - Q -
vn (t) is defined by the gener- p-1 " p -1 
a ting function 
1 ( 1 +z ~ 
--exp - --t 
1-z 1- z 
00 
= ~ (n + Yz) V (t)P (z) 
n= 0 n n 
(12) U • ,n (t) 1 Gp-1) ~-1) - P - - pn~
U a,n (t ) is defined by the gener- p+ 1 • p + 1 
ating func tion Rep > - 1 
e - at I (bt) 00 ~0 I x•ynu• ·"(t ) (1 -x)(1- y) 
a ,n= o 
where 
G+~j 2 (J +r ) 2 a +b= - - , a - b = --
1-x 1-y 
CHAPTER V 
INVERSE LAPLACE TRANSFORMS 
5.1. General formulas 
Most general fonnulas are in section 4.1. The present section contains 
a few additions. 
g(p)=J00 e-ptf(t)dt 
0 
f (t) 
! c+ioo 
(l) g (p) f(t) =-1-. e pt g (p)dp 
2rr £ c- ioo 
(2) g(p+p~) ~ TT -J/2 J t u (t- u)-3/2 e -l4u 2 / (t -u) 
0 
x f(u) du 
(3) p -~ g (p +p ~) TT-~ J t(t-u)-~ e -l4u 2 / (t-u)f(u)du 
0 
(4) (p + a)-vg [cp + (p +a)~] 2v-~ TT-~ J t/c(t-cu)v-1exp -a(t-cu) 
c > 0 0 
u
2 J 8 (t-cu) [ u l D1_ 2 v 2v,(t-cu)~J 
x f(u) du 
(5) g (r) f(t)- a P f[(t 2- u 2) ~] J 1 (au) du 0 
(6) r-1g(r) ftJ0 [a(t 2 -u 2)~] f(u)du 0 
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General formulas (cont'd) 
g (p) = Joo e -ptf(t) dt f (t) 
0 
(7) pr-1 g (r) {(t)-at f0\t 2 -u 2)-~ 
x J 1 [a(t 2 -u 2)~] f(u) du 
(8) r- 1 R-11g (r) Rev > -1 a-ll it (:::)~~~ 
X J11 [a(t 2 -u 2)~] f(u) du 
(9) g ({3 +r - p) - g ({3) -~ It -~ < 2 )-~ -at t t + u 
0 
X J1 [at~(t+2u)~]e-,Bu uf(u)du 
(lO) r - 1 R -~~ g (r - p) a-11t~ 11 j 00 (t+2u)-~ 11 
0 
Rev > -1 
xI [at~(t+2u)~] f(u)du 
II 
(11) r - 1 R -v g (p- r) Rev > -1 a-11t~ 11 J 00 (t - 2u)-~ 11 
0 
x i [at~(t-2u)~]f(u)du 
II 
(12) g (s) f(t)+a ]0t[[(t 2 -u 2) ~ ] I, (u) du 
(13) s - 1 g (s) ]
0
t I0 [a(t 2 -u 2)~]f(u) du 
(14) ps-1 g(s) f(t) +at Jt(t 2 -u 2)-~ 
0 
x I 1 [a(t 2 -u 2)~] f(u) du 
(15) s - 1 s-11 g (s) Re v > -1 a_11 i td-uj~ 11 
0 t+u 
xi)a(t 2 -u 2) ~ ] f(u)du 
I I 
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General fonnulas (cont'd) 
g(p)=J00 e-Ptf(t) dt 
0 
f(t) 
(16) g ({3 +s -p)-g ({3) at-~ f ooo e -.Bu(t+2u)-~ 
x I 1 [at ~ (t + 2u) ~ ] uf(u) d u 
(17) s -I s-~(s-p) Rev > -l - v ~v J 00 ( 2 )-~v a t t+ u 
0 
x I [at ~ (t+ 2 u) ~]f(u)du 
v 
(18) s-1 s-v g (p-s ) Re v> -l - v ~ v J oo ( 2 ) -~ v a t t- u 
0 
x I [at ~ (t- 2 u) ~ ] f(u) d u 
v 
5. 2. Rational ftmctions 
(l) (p + a)-t e-a t 
(2) (.A P + ll)(p +a)- 2 [.A+(Il-aA)t] e - a t 
(3) (.A p + ll) [(p + a) 2- {3 2) _ , A e -at cos h ({3 t) + {3 - 1 (ll- a.A) 
x e - a t s inh({3t) 
(4) ( .Ap + ll)[(p+a)2+ {3 2]-1 .A e - a t cos (/3 t) + {3 -I (ll- a.A) 
x e - a t sin ({3 t) 
(5) >.p + ll aA-Ii -at f3.A-Il - .B t (p + a)(p + {3) --e +-- e a-{3 {3-a 
(6) (.Ap z + ILP + v)(p +a)-3 [A+ <11- 2 a.A) t + l--2 (a 2 A- all+ v) t 2] 
x e - a t 
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Rational functions (cont'd) 
g (p)= Joo e - pt f(t) dt 
0 
f(t) 
(7) 3a 2 Ap
2+1J.p+v 
p 3+a3 
(.\a 2-1J.a+ v ) e -at 
- (2 .\a 2 - lla- v) eX a t cos(~ 3 X at) 
+ 3X (IJ.a- v) e Xa tsin (~ 3 X at) 
(8) .\p2+1J.p +v [ a(a-2 {3)A+IJ.f3 - v 
(p + a) 2 (p + {3) (a - {3) 2 
a 2 A- all+ v 
t ] e - a t 
-
a-{3 
{32A - {31J.+V 
e - {3 t + (a - {3) 2 
(9) .\pz+IJ.p+v [ .\y2-1J.y+v J e - at cos ({3 t) 
[(p +a) 2 + {3 2] (p + y) .\- (a- y)2 +{32 
+; [ ll-(a+y) A 
A.y
2
-1J.y+v ] 
-(a-y) 
2 
e-atsin({3t) 
(a - y)2+{3 
.\y2-1J.y + v 
e - y t + (a- y)2+{32 
(10) .\zp+1J.p + v .\a
2+ 1J.a+v 
(p + a)(p + {3)(p + y) 
e - a t 
(a-{3)(a - y ) 
1..{3 2- llf3 + v 
e - {3 t + ({3 - a)({3- y) 
+ 
A.y2-1J.Y+ v 
(y-a)(y-f3) 
e - y t 
(ll) 4 a 3 Ap 3+ 1J.p2+vp +p 4 a 3A cos(at) cosh(at) 
p 4+ 4a4 
+ (2 a 21l- p) cos (at) sinh (at) 
+(2 a 21J.+p) s in(at) cosh (at) 
+ 2 av sin (at) sinh (at) 
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Rational functions (cont'd) 
g(p)=J00 e-Ptf(t) dt 
0 
f(t) 
(12) 2 a 3 
A.p 3+p.p 2+ vp +p 
(a3 >.- av) cos( at)+ (a2p.- p) sin( at) 
p4-a" + (a 3 A.+ av) cosh (at) 
+ (a2 p.+p) sinh(at) 
(13) 
A.p3+p.p2+vp+p p+a2p. 
(p 2 + a2) 2 ,\ cos(at) + --3- sin (at) 2 a 
v-a
2 A. 2 p-a p. 
+ t sin (at) ---2-t cos(a t) 2a 2a 
(14) 2 2 ,\p3+p.p2+vp+p (v- a 2 ,\)cos (at)+ (p/ a - ap.) sin( at) ({3 - a ) (p 2 + a 2) (p 2 + {3 2) 
- (v- {3 2 ,\)cos ({3 t)-(p/f:3-{3p.) sin({3t) 
For further similar formulas see Gardner, 1\1, F. and J, L. Barnes, 
1942: Transients in linear systems, I, Wiley. 
(15) p -1 (p-1-1)(p-q·~)···(p-t-l/n) A n (t} 
(16) 2(1-p) n (1 + p) -n-2 k 2n+2 (t} 
A pn- 1+,\ pn-2+••• + ,\ 
{A., + [ ,\2-(n~) a J t 07) 1 2 n A., (p +a) n 
[ (n-2) t-J ~ t 2 + ,\3- 1 Aza+ 2 A.,a2 2! 
+ [,\4- t-13) A3a+ c;2)A.za 2 
c-1) 3J t
3 
- ,\a -
3 1 3! 
+•oo+ [,\ -A a+oo•+ A (-a} n-l] 
n n-1 1 
n-1 } t -at 
x e (n-1)! 
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Rational fwtctions (cont'd) 
g (p) = Joo e -pt f(t) dt 
0 
f(t) 
(18) P -1 (p +a) -n a-n[1-e -ate n-l (at)] 
z zn 
e (z)=1+-+ .. •+-
n l! n! 
A pn-1+A pn-2+ .. •+A >.. (- a ) n -1 + ... + >.. 
-a t (19) 1 2 n 1 1 n e 1 
(p + a 1 )(p + a 2) .. • (p + a) (a 2- a 1 )(a 3 - a 1) ... (an- a 1) 
+ n-1 similar terms obtained 
by cyclic permutation of 
a 1' ••• ' an 
Q (p) n Q(a..) l a t (20) e • p (p) p 
"(a.) 
II = 1 
P (p) = (p- a )(p- a ) ... (p- a ) 
(p) = P(p) 1 2 n Q (p) = polynomial of degree p • p-a,. ~n-1 
a(/' ak' for i ,;, k 
Q (p) n mk (21) L L q, kl(a k) mk- l a.J 
p (p) (mk-l)!(l-1)!t e 
( ( m 1 m k = 11 = 1 d l-1 [Q( ) J p p)= p-a,) ... (p-an) n 
<Pkl(p)= dp1-1 P}p) Q (p) =polynomial of degree 
< m + .. •+ m -1 1 n 
P(p) 
a if, ak' for i.;, k pk (p) = 
mlc (p-ak) 
(22) (2n+1)!a2n+l s in 2n +I (at) (p2+a 2)(p2+32a 2) ••• [p2+(2n+l)2c/J 
(2n)! a 2n 
(23) sin 2n (at) 
p(p 2+22a2)(p2+42a2) ... (p2+4n2a2) 
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Rational functions (cont'd) 
g(p)= Joo e -pt f(t)dt 
0 
f(t) 
(24) 
p(p2+2za 2)(p2+4za 2) ••• [p2+(2n)2a 2] 
P2n+ 1 [cos (at)] (p2+a2)(p2 +S2 cl) ••• [p2 +(2n+ 1 )2 rl:l 
(25) (p2+a2)(p2+ za2)•••[p2+(2n-l)2a2] P2n[cos(at)] p (p2+2z a 2)(p2 +42 a 2) •• •[p2 +(2n )2a 2] 
Q (p)+p77(p) n (26) l 1 [77 (ia ) cos(a t) p (p) P (i a ) " • 
p (p) = (p 2 +a 2) ••• (p 2 +a 2) •= f • • 1 n +(a )-1 Q(ia )sin(a t)] 
Q (p), 71 (p) even polynomials of .. .. .. 
degree::; 2n- 2 p • (p) = 
p (p) 
p2 + a2 
ail= ak' for if- k • 
5.3. Irrational algebraic functions 
(l) (p -a)-1 p -~ c['Aea.tErf(al{t~) 
(2) -1 (p )-1 -l{ p -a p a- 3/2 e tL tErf (a 112 t 1 /2) 
- 2a-1rr-1/2t1/2 
(3) 2rri(p-1)n(p+l)-n-1 p-l{ n ![D ~n- 1 (-i 2l{ tl{)-D:n_1(i2l{tl{)] 
(4) (p ~ +a)-1 2 rr -~ t -~- ae a. t Erfc (at l{) 
(5) ap-1(p~+a)-1 1-ea.2t Erfc(atl{) 
(6) (a-f3)p ~ (p l{ +a~)-1(p-,8)-1 ae a.t Erfc (a~ tl{) 
+a~ .B l{ e /3tErfc ({3 ~t l{)- ,Bef3t 
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Irrational algebraic fl.Dlctions (cont'd) 
g(p )= Joo e -pt ((t) dt 
0 
f(t) 
(7) p -X (p X+ a) -1 e a2 t Erfc (at X) 
(8) a2p-312(p 1/2+a) 2 rr -X at X +e ,h Erfc(at X)-1 
(9) (a- {3) f3 X (p _ {3) -1 {3!.{ eat Erfc (a X t X) 
xp-X(pX+aX)-1 + a X e ,B t Erf ({:3 X t X)- f3 X e ,B t 
(lO) (p X+ aX)-2 1-2rr-xaxtx 
+(l-2 at)eat[Erf(aX eX)-1] 
( ll) p-1(pX+aX)-2 a-1 +(2t- a-1)e atErfc(aX eX) 
-2rr-x a-X eX 
(12) P-x (p y, +a)-2 X X 2 t X 2rr- t -2ate a Erfc (at ) 
(13) (pX+a)-3 2 rr -X (a 2t + 1) t X 
-ate a
2
t (2 a 2 t + 3) Erfc (at X) 
(14) pX(pX+a)-3 (2 a 4 t 2 + 5 a 2 t + l) e a2 t Erfc (at X) 
-2rr-X a(a2t+2)tX 
-x(px )-3 2 (15) P +a (2 at 2 + 1)te a tErfc(a t112)-2rr-112at 312 
(16) 3(p X+a)- 4 
-2rr-112 a 3t 512 (2a2t+5) 2 
+ t (4 a 4 t2+12 a 2 t + 3)ea t Erfc(at112 
(17) P - 1 (p X _ a)(p X+ a) -I 2 2e at Erfc (at X)-1 
( 18) p-1 (p X-a)2(p X+a)-2 1+8 a 2 tea2t Erfc(atX)-8rr-X at X 
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Irrational algebraic functions (cont'd) 
g(p)== J"" e - pt f(t)dt 
0 
f(t) 
(19) p-' (p ~ -a)3(p ~+a)-3 2(8 a 4 t 2 +8 a 2 t+ l)ea2tErfc(at~) 
-8rr-~ at~ (2a 2 t+1)-l 
(20) (p -a) ~ -(p-{3)~ ~ 11 -112 t - 3/2 (e f3t_ eat) 
(21) (p +a)-~ 1T-~ t-~ e-at 
(22) (p +/3) -'(p+a)'h 11-Xt - ~e-at 
+(a-13) ~ e-f3tErf[(a-{3) ~ t~] 
(23) (p+a)-'(p+,B)- 'h (13- a) - X e - atErf [(/3- a)~ t X] 
(24) (p+a)X (p-a)- X- 1 a[I0 (at)+I, (at)] 
(25) (p + a+ f3) 112 (p +a_ f3)- 3/2 e -a t[ (1 + 2 f3 t) I 
0 
({3 t) + 2 f3t I 
1 
({3 t)] 
(26) (p +a+ m - 1/2 (p +a- {3) - 3/2 te-at [ I
0 
({3t) +I, (f3t)] 
(27) p- '(p+ a-m x (p+ a+ m-'1., e -at Io ({3t) 
+(a- {3) J t e -au I ({3 u) du 
0 0 
(28) 
(p +a) X -(p -a) X 
t-' I , (at) (p +a)~+ (p- a)~ 
Campbell, G. A., and R. M. Foster, 1931 : Fourier integrals for 
practical applications, 13ell Telephone Laboratories, New York, 
contains other similar integrals. 
(29) (p + a) -n- X 11
-Xtn - Xe - a t 
+· t···(n- ~ 
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Irrational algebraic functions (cont'd) 
g(p)=J 00 e-ptf(t) dt 
0 f(t) 
(30) (p- a) "(p- {3)-n-Y. (-2)"n!e/3t He [2 Y. (a- ,8) Y. t Y.] (2n)! 11y,ty, 2n 
(p- a) "(p- m- n-3/2 (-2) "2 Y. n I (31) · ef3tHe [2'1.(a-t3)Y.t'l.] (2n +l) !71'1. 2n+1 
(32) (p -a)" (p _ ,8)- • -n-3/2 (-l)"e/3t2nH+Y, 
(a-,8)• 11'1. 
• (n+ k)! 
x L (m) 
•= 1 k (2n+2k+l)! 
Y. ( ) Y. Y. X He2n+2H1 [2 a-13 t ] 
(33) (p-a)"(p -m-· -n-Y. (-l)"e/3t2n+k • (m) (n+k)! 
(a-{3)• 11'1. ty, L k (2n+2k)! 
k=1 
xHe [2'1.(a-{3)Y.t 'l. ] 2n + 2J. 
(34) (p 2+ ap + ,8) -Y. e -Y. at Jo [(t3-~a 2) Y. t] 
(35) ,-1 J 0(at) 
(36) p -1,-3 ~ 11a - 2 t [J1 (at) H 0 (at) 
- J 0 (at) H 1 (at)] 
(37) r - 1 R Y. 2 '1. 11- y, t-Y. cos(at) 
(38) (r- p) Y. = a R - Y. 2 -1 /2 71-1/2 t -3/ 2 sin (at) 
(39) ar- 1 R - y, 2'1.77-y,t-y,sin(at) 
5.3 INVERSE LAPLACE TRANSFORMS 237 
Irrational algebraic functions (cont'd) 
g(p) = J 00 e-Ptf(t)dt 
0 
f(t) 
(40) p- 1 r- 1 R~ 2a-~C(at) 
(41) p-t r-t R -~ 2 a - 312 S (at) 
(42) r-2n-t 
a-ntnJn(at) 
l·3·5···(2 n-l) 
(43) R-n na-n t- 1 Jn (at) 
(44) s-t I
0
(at) 
(45) p-1 5 -3 ~ 77a- 2 t[I1 (at)L 0 (at) 
- I 0 (at) L 1 (at)] 
(46) s-1 s~ 2~ 77-~ t-~ cosh(at) 
(47) as -I s -~ 2~ 77-~ t-~ sinh(at) 
(48) s - 2n-1 t n In (at) 
l·3·5 ... (2n-l)an 
(49) s-n na-nt- 1 I (at) n 
(50) [(p 4+ a4)~+p2]~ (p 4+ a4)- ~ 2~ ber(at) 
(51) [(p4+a4)~-p 2]~ (p4+a4)-~ 2~ bei (at) 
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5.4. Powers with an arbitrary index 
g(p) = J:00 e-Ptf(t)dt 
0 
f(t) 
(l) r (v)(p + a)-v Rev > 0 tv-1 e - a t 
(2) p- a -1 (p- l) n •"pn(m, t)/m! 
(3) r ( v) (p + a) -v (p - m -1 (a+ m -ve ,B t y [v, (a+ ,B)t] 
Re 11 > 0 
(4) r (II+ l) (p -A)" (p- J.l.) -v-1 n !t v -n e J.Lt L ~-n [(J.L- >.) t] 
Rev > n- l 
(5) r (II) (p + a}-V(p + m-v 11~ (a- f3) ~ - v tv-~ e -~la+,B l t 
Re 11 > 0 x I11_ ~ [Yz (a- ,8) t] 
(6) (p- a) A.(p-f3) -A.-~ 2-A.- 1 11 - 1 r (Yz- A) t -~ e ~<a+,8l t 
x 10 2A_[- 2 ~ (a- f3) ~ t ~] 
+ D2 A_[2~ (a-tn~tX]1 
(7) (p- a) A.(p- ,8) - A.-3/2 2-A.-3/2 77-1 (a-m-1/2 r (- Yz - A) 
X e X (a+ .8> tiD [-21/2(a-m1/ 2t1 / 2] 2 A.+1 
_ D [ 2 112 (a- ,8) 112 t 112]1 2A.+1 
(8) r (211- 2 A)(p- a) 2A. (p - {3)-211 2v-2 A.-1 a t F[2 2 2 ( ) ] t e 1 1 v, v- -..\; ,8-a t 
Re (II- A) > 0 = (a-{3} A.- v t v - A.-1 e Xla +,Blt 
X M A.+v, v - A.- y. [(a-m t] 
(9) r (y) P - y ( Y -1 !I> 2 (,8 1 , ... ,,Bn; y; A 1t, ... , ,\ nt) 
- {3 - ,8 
X 0-A,/p) 1 ... (1-A / p) n 
Re y > 0 
(lO) -2 A. (p 2 2) -v p +a [T' (2 ..\+ 2 v)r1 t 2A.+2 v-1 
Re (A + 11) > 0 
x ,Fz(v; A+II,A+v+Yz;-)ia2t 2) 
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Arbitrary powers (cont•d) 
g (p) = J;' e -pt f(t) dt f(t) 
p -3,\(p 3 +a 3) -v Re (,\ + v) > 0 
t3A.+3v-1 
(11) 
r(3.\+3 v) 
~ 1 2 a 3tj x 1~ v;A+v,A+v+--, A+v+-;---3 3 'Xl 
(12) 2 r (v)(>.p + /1) Rev> 0 ~ f1) {3t y[v, (a+ {3) t] (p2-f32)(p+a)v A+- e f3 (a+ f3) v 
+ 0-fl. )e-f3t y[v, (a-tnt] 
f3 (a-mv 
(l3) [(p+a)l{+f3X]V Re v<O -2l{ 7T -~ v(2 t) -l{ v-Ie Cl{,8-aJ t 
x D 11_1 (2~ f3l{tX) 
(l4) (p +a) -l{ [(p +a) l{ + f3l{)V 2~ 77-l{ (2t)-l{v-~ e C~{3-aJt 
Rev< 1 xD)2Xf3l{tl{) 
(15) [(p+a)l{ +(p +tnxr2v v(a- m-v t-Ie -JHa+{3Jt lJ~(a- {3)t 
Rev > 0 
(l6) [(p+ a)~+ (p- a)l{r 211 ~ (2 a) 1-v[Iv-1 (at) 
x(p +a)~ (p- a) -l{ 
+ 2 I 11 (at)+ Iv+l (at)] Rev> 0 
(l7) [(p +a) l{ + (p + {3) l{r2v 
x(p+a)-~(p+/3)-~ 
(a-{3)-ve-lHa+f3Jt I rh(a-f3)t] 
v 
Rev > -1 
(l8) r(v+~)r-2v-1 Rev>-~ rry, <;2 a) -v t 11 J (at) v 
(19) r(v+~)s-2v-1 Rev>-~ 77~ (2a)- 11t 11 I (at) v 
r = (p 2 + a 2) l{, R = p + r, s = (p 2 - a 2) ~ , S = p + s 
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Arbitrary powers (cont'd) 
g(p)=J00 e-Ptf(t)dt 
0 
f(t) 
(20) r (v+ ~) pr -2 v-1 Re v > 0 111{ a(2a)-"'t"'J,.,_1 (at) 
(21) a"' R-v Re v > 0 vt-1 J (at) v 
(22) a"' pR -v Re v > l avt - 1 J v-I (at) 
-v(v+l)t-2 J (at) II 
(23) r-1 R-11 Re v > -l a- 11 J'll(at) 
(24) av-1 pr-1 R -11 Re v > 0 ~Jv-1 (at)-Y:JII+1 (at) 
(25) p _, [a -v R v +a"' R -vcos (vrr)] l+ cos(117T)-vsin (1111) 
IRe vi < l x J ""x - 1 Y 11 (ax) dx t 
(26) (p +vr)r-3 R -v Re v > -2 a-"'t J,.,(at) 
(27) r(v+~)ps-2v-1 Re v > 0 11y, a(2a)-"'t"' I (at) v-1 
(28) a'~~ s-v Re v > 0 vt - 1 I,., (at) 
(29) a"'pS-11 Re v > l avt _, I,.,_, (at) 
-v(v+ l}t-2 I (at) 
v 
(30) a~~s-1s-v Rev>-l I,.,(at) 
(31) all-1 ps _, s-v Re v > 0 ~I11_ 1 (at)+~ I'll+! (at) 
(32) s - 1(a-11S"'-a"'S-"') IRe vi < l 2rr-1 sin (1177) K (at) v 
( 2 2) I{ r = p + a , R = p + r, s = (p 2 - a 2) I{' S = p + s 
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Arbitrary powers (cont'd) 
00 
g (p) = J;, e -pt f(t)dt f(t) 
(33) (p+vs)s- 3 s-v Rev > -2 a-11t 1
11
(at) 
(34) avv-1 v-v Rev > -1 e -l( i77V[ber )at) +i bei)at)] 
(35) V-1 (a-vv v-e i7TII avv-li) 277-1 e 312 i 7111sin (v77)[ker (at) 
JRevJ < 1 
v 
+ i kei 
11 
(at)] 
5.5. Exponential functions of arguments p and 1/ p 
(l) p-1e-op a > O 0 0 < t < a 
1 t > a 
(2) p - 1 (1-e -ap) a > O 1 0 < t < a 
0 t > a 
(3) p -1 (e -ap-e -bp) O~a < b 0 0 < t < a 
1 a < t < b 
0 t > b 
(4) p-2(e-ap- e-bP) O~a < b 0 0 < t < a 
t-a a < t < b 
b-a t > b 
(5) p -3 (e -ap-e - bp) O~a < b 0 0 < t < a 
~ (t-a)2 a < t < b 
t (b-a) +~ (a 2 - b 2) t > b 
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Exponential fiDictions of p and 1/p (cont'd) 
g(p)=fo00 e-ptf(t)dt f(t) 
(6) p -2 (e -ap_e -bp) 2 0 < a < b 0 t < 2a 
t-2a 2a < t < a+ b 
2b-t a+b < t < 2b 
0 t > 2b 
(7) p -3 (e -op-e -bp) 2 0 :5 a < b 0 t < 2a 
~ (t-2a) 2 2a < t < a+b 
(b -a) 2-~ (t-2 b) 2 
a+b < t < 2b 
(b-a) 2 t > 2b 
(8) P -3 (e -ap_ e -bpp O $ a < b 0 t < 3a 
~(t-3a) 2 3a < t < 2a+b 
[(3/ 4) (b -a) 2]- [t -(3/ 2)(a + b )]2 
2a+b < t < a+2b 
~(3b-t)2 a+2b < t < 3b 
0 t > 3b 
(9) (p+{:3)-t e -op a > O 0 0 < t < a 
e - {3 1 t-a) t > a 
(lO) (Ap + J.t)(p 2 _ l3 2) - 1 e -op 0 0 < t < a 
a > O A cosh [13 (t-a)] + J.tff" 1 sinh(~(t-a)] 
t > a 
(ll) (Ap + J.t)(p 2 + l3 2) -1 e -op 0 O < t < a 
a > O A cos [13 (t -a)]+ J.tff" 1 sin[13(t-a)] 
t > a 
(12) (p 2 +a 2) -1 (l-e - 2a 1rp/a) a- 1 sin (at) 0 < t < 2mrr/a 
a > 0, m = 1, 2, ••• 0 t > 2m rr/ a 
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ExponenUal functions of p and 1/p (cont'd) 
g(p)=J.00 e-Ptf(t)dt 
0 f(t) 
(13) P (p 2+ a 2)-1 (l-e -2a -rrpfa) cos (at) 0 < t <2m rr/a 
a> 0, m = l, 2, 3, ••• 0 t > 2m rr/a 
(14) a 2 p -1 (p 2 + a 2) -1 2sin 2(~at) 0 < t <2m rr/a 
X. {l-e -2a-rrp/a) 
0 t >2m rr/a 
(15) p -1 (e ap-1)-1 a>O n na < t < (n + l) a 
(16) p-2(e ap_l)-1 a>O nt- ~an (n+ 1) na<t<(n+l)a 
07) p-l(eap+1)-l a>O 0 2na<t<(2n+1)a 
1 (2n+1)a <t <(2n+2)a 
(18) p -2(e 'll'+ 1)-1 a>O ~ [1- (-1) "](2 t-a)+ ~(-l)nna 
na < t < (n + l) a 
(19) p-l(eap-{3)-1 a>O {l-~n)/{1- {3) na < t < (n + 1) a 
(20) p-2(eap-f3)-l a>O {l-~n}(1-{3}-l t-a(l-m-2 
x [1-(n+ l) ~"+n~ n+l] 
na < t < (n + 1) a 
1 sin (ct+~ac) (21) a>O (p2+c2)(e-ap+l) 2c cos(~ac) 
c > 0, ac fr (2n + 1)rr 00 cos[(?.n+ l) rrt/ a] 
+2a l 
a 2 c 2-(2n+l)2rr 2 
n= 0 
(22) g (p )(e ap+ m-e a, c > 0 .l c-nc) ~nf(t-ac -an) 
o< n< t/a-c 
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Expooential functions of p and 1/p (cont'd) 
g (p) = J 00 e -pt f(t)dt 
0 f(t) 
(23) g (p )(1 + ~ e -ap)l' a > O 0~~t/a(:) ~nf(t-an) 
(24) a(p2+a2)-l (l+e-2a7Tpf a)-l sin (at) 2n < at/ (2m11) < 2n + 1 
a > 0, m = l, 2, ••• 0 2n + 1 < at/ (2m11) < 2n + 2 
n = O, l, 2, ••• 
(25) p {p2+a2)-l (l+e-2•7Tp/a)-l cos (at) 2n < at/ (2m 71) < 2n + 1 
a > 0, m = l, 2, ••• 0 2n + 1 < at/(2m 11) < 2n + 2 
n = O, l, 2, ••• 
(26) azp-1 (p 2+ a2)-l 2sin 2 (~ at) 
XU+ e -2a7Tp/ a) -I 2n < at/ (2m 11) < 2n + 1 
a > 0, m=l,2, ••• 0 2n + 1 < at/ (2m 71) < 2n + 2 
n = 0, l, 2, ••• 
(27) (p 2+a2)-l U+e-7Tpfa) a-1 jsin(at)j 
X {l-e - 7Tpfa)-l a > O 
(28) P (pz+aZ)-1 (1+e-rrp/a) cos (at) 2 n 11 < at < (2 n + 1) 11 
x (1-e -7Tp/a)-1 
-cos (at) 
(2n + 1) 11 < at < (2n + 2) 11 
n = O, l, 2, ••• 
(29) g (p )(l+e -ap)(l-e ap)-1 f(t)+2 :i f(t-an) 
a > O l ~ n< t/a 
(30) p-I e -ap(e ap-1) n a > O (~) na < t < (n + 1) a 
n = 0, l, 2, ••• 
(31) eafp_1 ~ -~ I (2 ~ ~) a t 1 a t 
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Exponential functions of p and 1/p (cont'd) 
g (p) = Joo e -pt {(t)dt 
0 f(t) 
(32) P -X e a/p rr-Xt-X cosh(2aXtX) 
(33) p -312 e a/p "-X a-X sinh(2aXtX) 
(34) p -512e a/p 1T- I /2 a-It 1/2 cosh (2 a 1/ 2 t 1/2) 
-~ 7T- 1/2 a-312 sinh (2 a 112 t l/2) 
(35) p -v-1 e ajp Rev > -1 a-XvtXv I (2aXtX) 
II 
(36) 1-e -a/p X -X J (2 X X) a t 1 a t 
(37) P - X e - a/p 11-x t-x cos(2a x tx) 
(38) p-3/2e-a fp rr-X a-X sin(2aX tX) 
(39) p -5/2e - ajp ~ "-1/2 a-3/2 sin (2 a 1/2 t 112) 
- a -I 11 -ll2 t 112 cos (2 a 112 t 112) 
(40) P - v-1 e -a/p Rev > -1 a-Xv t Xv J (2aX tX) 
v 
!'J.6. Exponential functions of other arguments 
(1) e -axp~ Rea > 0 ~ 71-112 a 112 t -3/2 e - lia/t 
(2) pe -ax P x Rea> 0 ~ 77-l / 2 a 112 (~at -1 -3)t- 512e-~aft 
(3) _1 -aXp X p e Rea;:: 0 Erfc(~axt-x) 
(4) -2 -ax p X p e Rea;:: 0 (t +~a) Erfc (~a~ t -X) 
-"-X a~ t ~ e -!( a/t 
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Exponential functions of other arguments (cont'd) 
g(p)=J"" e-Ptf(t)dt 
0 
f(t) 
(5) ~ -a~ p ~ p e Rea> 0 11-112 t -s/2 (~a-X t) e -~aft 
(6) -~ -a~p~ p e Re a.? 0 11 -~ t-~ e-)( aft 
(7) -312 -a~p ~ p e Rea,? 0 211-~ t~ e-)( aft 
-a~ Erfc (~ a~ t-~) 
(8) ~n-~ -a~p ~ p e Rea> 0 2 -~n 1T -~ t -'.{n-'.{ e -)( aft 
xHe (2-~a~t-~) 
n 
(9) v-~ - ay, p ~ p e Rea > 0 2-v-~ -v-~ -at- 1 / 8 11 t e 
x D211(2-~ a~ t-'1.) 
(lO) ~ '!. 2 (p +,B)- 1 e -a p Rea~ 0 . ~ '!. e -.Bt[e-' a .B Erfc(~ a~t-'!.-if3'!.t'!.) 
+ ei a~ .B~ Erfc(lh ay,t -y, + i/3'/,t~)] 
(ll) ~ ~ p (p 2 + 13 2) -1 e -a p exp [- (~ af3)'!.] cos[f3t- (~ a/3)'!.] 
Rea~ 0, Re 13 ~ 0 
11"" u 
-- e -ursin(a'!. u'!.) du 
1T o u2+132 
(12) (p ~+,B) -1 e -ap ~ Re a 2 ? 0 -~ -'!. ~a2/t 11 t e 
-f3e af3+,82 t Erfc (~at-'!.+ f3t '!.) 
(13) p (p ~ + ,B) -1 e -ap ~ Re a 2 > 0 11 -112 t -312(!{ a2t -1-~ 
-~ a/3+ 13 2 t) e - !4a2 I t 
2 
- {3 3 e a,B+,B t Erfc (~at -1/2+f3t1/2) 
(14) {3p -1 (p ~ + m-1 e -ap ~ Erfc (~at-~) 
Re a 2 ~ 0 2 
-ea.B+.B t Er£c(~at-~+f3t'!.) 
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Exponential functions of other arguments (cont'd) 
g (p) = Joo e -pt f(t)dt 
0 
f(t) 
(15) p ~ (p ~ + ,8) -I e -a.p ~ 77-~t- 1 (~at-~-.Bt~)e -~a2/t 
Re a 2 ~ 0 2 +,8 2eaf3+/3 tErfc(~at-~+.Bt~) 
(16) p -~ (p ~ + ,8)- I e -a.p ~ 2 eaf3+{3 t Erfc(~at-~+.Bt~) 
Re a 2 ~ 0 
~ 
2 -~,a-1 ~ -~a2/t (17) p -3/2 (p 112 + ,8) -1 e -ap 1T t e 
Re a 2 :;:: 0 
-({3-2 + a,tr 1)Erfc (~at-~) 
2 
+ /3-2 e af3+{3 t Erfc (~at-~+ ,Bt ~) 
(lB) P -1 (p ~+m-2e -ap~ {3-2 Erfc (~at-~) 
Re a 2 > 0 2 -~{J-1 ~ -~cl!t 
- 1T t e 
2 
+(2t+a,8-1 -{3-2)eaf3+/3 ' 
x Erfc (~at-~+ {3t~) 
p -~ (p ~ + f3) -2 e -ap ~ 2 I 2 (19) 277-~ t ~ e -'.4a t -(2 ,Bt+ a) e af3+{3 t 
Re a 2 > 0 x Erfc l~ at-~ +.Bt~) 
See also Campbell, G. A. and R. M. Foster, 1931: Fourier integrals 
for practical applications, Bell Telephone Laboratories, New York 
(20) (p-1)-~ e-ap ~ Re a 2 > 0 17-~t-~e 'I exp(-~a2/t) 
leo -~u 2!t( 2 2)-~ 
-a e u -a 
0 
x J [(u 2 -a 2)~]dul 
I 
(21) -~ v-~ -ap ~ p e ~ 77-112 a -v/2 t -312 
Rea> 0, Rev> -1 X Jooul+vl2e~u2/t 
0 
x J (2a 112 u 112) du 
y . 
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Exponential ftmctions of other argwnents (cont'd) 
g(p)"'J
00 
e-ptf(t)dt 
0 
f(t) 
(22) p -v-lexp [-a-lp-1 (p2+1)~1 a-~vt~v{Jv(2a~t~) 
Rev > -1 foo ~(2a~t~)J1 [(u 2 -a 2)~1 J 
-a 2 2)~ du 
0 (u -a 
(23) e -bp_ e -br b > O 0 0 < t < b 
aby-1 J 1 (ay) t > b 
(24) r-l e -br b > O 0 0 < t < b 
Jo (ay) t > b 
(25) (1-pr-1) e -br b > O 0 0 < t < b 
(:; b)~ a -- J 1 (ay) t+b t > b 
(26) r-2 (b+r-1)e-br b>O 0 0 < t < b 
a-1 y J 1 (ay) t > b 
(27) e -bp_pr-1 e -br b>O 0 0 < t < b 
aty- 1 J, (ay) t > b 
(28) r-1 R ~ e -br b>O 0 0 < t < b 
2 ~ 77 -~ (t+ b)-~ cos (ay) t > b 
(29) ar-1 R -~ e-br b>O 0 0 < t < b 
2 ~ 11 -~ (t +b)-~ sin (ay) t > b 
y "' (t 2 - b 2) ~, r "' (p 2 + a 2) ~, R "' p + r 
5.6 
(30) 
{31) 
(32) 
(33) 
(34) 
(35) 
(36) 
(37) 
(38) 
(39) 
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Exponential functions of other argmnents (cont'd) 
g (p) = foo e -pt f(t) dt 
0 f(t) 
av,-1 R-v e -br b > O 0 O < t < b 
Rev > -1 (t-b)l{ "' (t+b)-l{ v J (ay) 
v t > b 
1-e - j3 (r-pl af3(t 2 +2(3t)-l{ J 1 [a(t 2 +2{3t) ~] 
,-1 R I{ e f31p-rl 2 1{ 11-1{ (t+2{3)-l{ cos[a(t2+2(3t)l{] 
ar-1 R-~ e f3 1p-rl 21{ 11-M (t + 2{3)-1{ sin[a(t2 + 2(3t) I{ ] 
a vr-1 R -v e - j31r-pl Rev > -1 tl{"'(t+2/1)-l{v J [a(t 2 +2(3t) X] 
v 
e -b• -e -bp b > O 0 0 < t < b 
aby-1 I 1 (ay) t > b 
s -1 e-b• b > O 0 0 < t < b 
I 0 (ay) t > b 
ps -1 e -b~-e -bp b > O 0 O < t < b 
aty-1 I 1 (ay) t > b 
(ps-1-1)e -b• b > O 0 0 < t < b 
a~ I 1(ay) e b~l{ t+b t > b 
s - 2 (b+s - 1)e -b• b > O 0 0 < t < b 
a-1 y I 1 (ay) t > b 
y=(t 2 -b 2) l{, r =(p 2 +a2)l{, R=p+r, 
s=(p 2 -a2) X, S=p+s 
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Exponential functions of othel' argmnents (cont'd) 
g(p)=fa00 e-ptf(t)dt f(t) 
-(40) avs-ls-ve-b• b > O 0 0 < t < b 
Re 11 > -1 (t-b)~v(t+b)-lh I)ay) t > b 
(41) et3<p-•l-1 a{3 (t 2 + 2[3t) -'!. I 1 [a(t 2 + 2[3t) '!.] 
(42) s -1 e j3(p-s) I 0 [a(t 2 + 2[3t)] 
(43) 1-ps -I ef3<p-a) 
-a (t + {3)(t 2 + 2{3t)-'h I, [a(t2+2{3t)'!.] 
(44) avs-ls-vef3<p-sl Re11>-1 e'!.v(t+2{3)-Y.v I [a(t 2+2{3t)'!.] 
v 
(45) (p+a)-~ (p+{3)-Y. [p+~(a+{3) 0 0 < t < b 
+ (p +a) y, (p + {3) '!.] -v [~(a-{3)] -v(t- b) y, V(t+ b) -Y. v 
x exp[-b(p+a)Y. (p+{3)~] 
xe-Y.<a+j3lt I)~ (a- {3) y] t > b Re 11 > -1, b>O 
(46) (p +a)-'!. (p + {3) -'!. [p +~(a+ {3) (~(a-mrvt ~ V(t+ 2 y) -~ V 
+ (p +a)'!. (p + {3) ~]-v x exp[-~(a+{3)(t+y)] 
xexp [yp-y(p +a) y, (p+ {3) '!.] x Iv[~(a-{3)(t 2 +2yt)Y.] 
Re 11 > -1 
5. 7. Logarithmic functions 
(l) p-1 log p 
- log(yt) 
(2) p -n-1 log P [1+ l/2+ 1/3+···+ 1/n -log(yt)]t'}h! 
p -n-Y, logp 2" t n-Y, [ ~ l 1 j (3) 2 1+-+···+--
1·3·5···(2n-1)"Y. 3 2n-1 -log(4yt~-
y = (t 2 - b 2)!j s=( 2_a2)'!. p S= p +s 
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Logarithmic fWictions (cont'd) 
g(p)=J
00 
e-ptf(t) dt 
0 
f(t) 
(4) r (v)p - 11 log p Rev > 0 t 11- 1 [1/J(v)-logt] 
(5) log(p+/3) e -atllog ({3- a)- Ei [(a- {3)t] l 
p+a 
(6) a(p 2+a2)-' log p cos (at.) Si(at) 
-r sin(at)[loga-Ci(at)] 
(7) p (p2+a2)-' log p cos (at) [log a- Ci (at)] 
-sin(at)Si(at) 
(8) p-1 (log p)2 [log (yt}F -77 2/6 
(9) p _, [log(yp))2 Oog t)2-77 2/6 
(10) p -2 (logp )2 t 1[1-log(yt)P+ 1-772/61 
(ll) p -a (logp )-1 a~O v(t, a-1) 
I p+/3 e-at_ e -{3t (12) og--
p+a t 
(13) p+a (at- 1 +t-2)e-at_(f3t-1 +t-2)e - {3 t p log--+ {3-a 
p+/3 
(14) p _, log(p 2+ a 2) 2ci(at)+2loga 
p2+/32 2 (15) log p2+a2 -[cos (at)- cos (/3 t)] t 
p2 + /32 2 (16) p log p2 + a2 - 2-[cos (f3t) + f3t sin ({3t) t 
- cos(at)-at sin(at)] 
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Logarithmic functions (cont'd) 
g(p)=J: e-Ptf(t)dt f(t) 
(17) 
(p +a)2+ A 2 
2t -t cos(>.t}(e -.Bt_e -at) log (p+f3)2+>.2 
(18) log[(p +a)~+ (p + {3) ~) e -.Bt llog (a- ,8)- Ei [(,8- a)t)l (p +,B)~ 2 77~ t ~ 
(19) p -t log r log a+ ci(at) 
(20) p - 2 log r Rea> 0 t [log a+ a-t t -t sin (at)+ ci (at}] 
(21) ar-2 log r ~sin (at) [ los(~:j- Ci (2 at)] 
+ ~cos(at)Si(2at) 
(22) pr-2 log r ~ cos(at) [log~: -Ci(2at)J 
- ~sin(at)Si(2at) 
(23) p log(r/p) t- 2 [cos(at)-1]+at-1 sin(at) 
a+r ~77at- 1 8 1 (at) (24) r log--a p 
a+r (25) pr-1 log-- a-~7Ta H 1 (at) p 
(26) r-1 log R log a J0 (at)-~ 77Y 0 (at) 
(27) ar- 3 log R t [J1 (at}log a-~77Y 1 (at)) 
- a- 1 co~at) 
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Logarithmic functions (cont'd) 
g(p)=J; e-Ptf(t)dt f(t) 
(28) pr-3 log R t I J0 (at) log a-~ TTY 0 (at)] 
+a-1 sin(at) 
(29) p log (s/p) t-2 [cosh (at) -1]-at -I sinh (at) 
(30) s-1 logS 10 (at) log a+K 0 (at) 
(31) as - 3 logS t [11 (at)loga-K 1 (at)] 
+ a- 1 cosh\:zt) 
(32) ps - 3 logS t [ 10 (at)log a+K 0 (at)] 
+ a-1 sinhl'at) 
(33) 2 (A 2 -1)-l{ (B 2-l) -l{ - e t 1
0 
(,St) Ei (-t) 
(A +l )(B +l)+(A2-l)l{ (82-l)l{ 
xlog (A+l)(B+l)-(A2-l)l{(/f2-1)~ 
where 
A2=p+,S, Bz=p-,S 
5.8. Trigonometric functions 
(l) p-1 sin(ap - 1 ) bei (2al{tl{) 
(2) p-1 cos(ap-1 ) b er(2 a l{ t l{ ) 
(3) p-X.sin(ap-1 ) 11-l{t-l{ sinh (2l{ al{ tl{)sin(2X. ~tl{) 
(4) p -l{ cos (ap -I) 11 -~ t - l{ cosh(2~ a~t l{) cos(2l{ al{t l{) 
(5) p - 312 sin (ap -I) 77-l{ a-~ cosh (2~a~tl{)sin(2XaXt ~) 
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Trigonometric functions (cont'd) 
g(p)=J"" e-Ptf(t)dt 
0 
f(t) 
(6) p - 312 cos (ap - I) rr-~ a-~ sinh(2~a~t~)cos(2~ a~t~) 
(7) p-Il-l sin (ap -I) Rev > -2 (t/ a)~ 11 [cos(~ rrv) bei (2 a~ t ~) 
II 
-sin(~rrv)ber (2a~tl{)] 
II 
(8) p-11- 1 cos(ap- 1 ) Rev > -1 (t/ a)~ 11 [cos(~ rrv) her 
11 
(2 a~ t ~) 
+ sin(~rrv) bei (2 a){ t ~)] 
II 
(9) "" ){ p-~e- P sin(a~p~) rr-l{t-1{ sin<!-~at- 1 ) 
(10) p -~ e -ay,p y, cos (a~ p ~) rr-~ t-~ cos(~ at- 1 ) 
(11) p -J..L-~ sin (a-~ p -~) a-~ [r(#L+ 1)]-1 tJ..L 
Re ll > -1 x 0F2~+ 1, 3/2;-~t/a) 
(12) p -J..L-I cos (a-~ p -~ ) [r ~ + l)]-1 tJ..I. OF2(1l+ 1, ~;- ~ t/ a) 
Re ll > -1 
(13) r (v+ ~) p -II sin[(2n+1)sin-1 (p~] t 11-~ (2n+ 1) 
Rev > -~ x 2 F;_(- n, n; v+ l/2, 3/2; t) 
(14) r (v) p - v cos[2 n sin -I (p -~)] t 11- 1 2F2(-n, n; v, ~; t) 
Rev > 0 
(15) p-1 tan-1 p 
- si (t) 
(16) p-1 ctn-1 p Si (t) 
(17) tan - I (ap -I) t-t sin (at) 
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TrigonomeCI'ic functions (cont'd) 
g (p) = f
0
00
e -pt f(t) dt f(t) 
(l8) p tan-1 (ap-1)-a t - 2 [at cos (at) -sin (at)] 
(l9) log (p 2 + a 2) l{ tan_, (ap -I) 
-t-1 log(yt) sin (at) 
(20) sin[,B+tan-
1 (ap-1)] 
sin (at+ ,B) (p 2+ a2)~ 
(21) 
cos [,8 +tan -I (ap -I)] 
cos(at+{J) (p 2+a2) ~ 
(22) tan_, [2 ap (p 2 + f3 2) _,] 2t- 1 sin(at)cos[(a2+f3 2)l{t] 
5.9. HYperbolic fiDlctions 
(l) p-I sech (ap) a>O 0 4n- l < t/a < 4n + l 
2 4n + l < t/a < 4n + 3 
(2) p - 2 sech (ap) a>O t- (-l) n(t- 2 an) 
2n-l<t/a<2n+l 
(3) p-I csch (ap) a>O 2n 2n- l < t/a < 2n + l 
(4) p - 2 csch (ap) a>O 2n(t-an) 2n- l < t/a < 2n + 1 
(5) a (p 2+a 2)-1 csch (Yz77p/a) I cos(at) I - cos (at) 
a>O 
(6) p-I tanh (pa) a>O (-1) n-1 n-l <Yzt/a<n 
(7) p - 2 tanh (ap) a>O a+ (-l)n(2an-a-t) 
n-l<Yzt/a<n 
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Hyperbolic functions (cont'd) 
g (p)= Joo e -pt f(t) dt 
0 
f(t) 
(8) p _, ctnh (ap) a>O 2n-1 n-1<~t/a<n 
(9) p -~ ctnh (ap) a>O (2n-1)t-2an (n -1) 
n- 1 < ~t/a < n 
(10) a (p~+a~)- 1 ctnh (~rrp/a) I sin (at)\ 
a>O 
(ll) p -~ sinh (ap -I) ~rr-~ t-~ (cosh(2a~ t~) 
-cos (2 a~ t ~)] 
(12) p - 3/2 sinh (ap -I) ~a-~ 7T -~ [sinh (2 a~ t ~) 
-sin(2a~t~)) 
(13) p -!5/2 sinh (ap -I) ~ a-1 rr-t/~ t ' 12 (cosh (2 a 112 t 112) 
+cos (2 a 1/2 t 112)]-~ a -3/2 7T -t/2 
x (sinh (2 a 11~t 112) +sin (2 a 11~ t 112)] 
(14) p -v-t sinh (ap-t) ~a-~ 11t ~ 11[I)2 a~t~)-J11 (2 a~t ~)) Rev> -2 
(15) p -~cosh (ap-t) ~rr-~ t-~ (cos(2 a~t~) 
+ cosh (2 a~ t ~)) 
(16) p - 3/2 cosh (ap -I) ~ a-~ rr-~ (sinh(2a~ t~) 
+sin(2a~t~)) 
(17) p -51~ cosh (ap _,) ~a_, 7T -II~ t 112 (cosh (2 a 112 t 112) 
-cos (2 a ''~t '12)]-~ a -3/~ 77 -t/2 
x [sinh (2 a 112 t 112}'-sin (2 a 11~ t 11~)] 
(18) p -y-t cosh (ap -I) ~a-~ 11 t~ 11 [I (2a~t~)+J(2a~t~)] 
Rev> -1 11 11 
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Uyperbolic functions (cont•d) 
g(p)=J: e-Pt f(t)dt f(t) 
(19) sech (p ~) 
- [ a: o, (~vli"t~ 
•-o 
p -~ sech (p ~) "' (20) () z <~li1Tt) 
(21) each (p ~) 
- [aav 0 4 (~vli"t8 
"= 0 
(22) p -~ csch (p ~) ()4(0ji1Tt) 
(23) p-I tanh {p ~) 1 "' Jo 8 2 (~vlirrt)dv 
(24) p -~tanh (p ~) 8 2 (Ojirrt) 
(25) p -~ tanh (p ~ + a) e clt [83 (atjirr t) + 03(at jirr t}l-n-~{~ 
(26) p -~ ctnh {p ~) 83 (Ojirrt) 
sinh (xp) 2 oo (-l)n-1 (27) 
p cosh (ap) 05x5a -;;I n-~ sin [(n- ~) rrx /a] n= I 
x sin[(n-~)rrt/a] 
cosh (xp) 2 oo {-l)n (28) 
p cosh (ap) -a ~x ~a 1+ - I --1- cos [(n- ~)rrx/a] 77n= I n-~ 
x cos[(n-~) rrt/a] 
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Hyperbolic function~ (coot'd) 
g (p)= Joo e -pt f(t) dt 
0 
f(t) 
sinh (xp) 00 (-l)n (29) · 2a I 
p 2 cosh (ap) O~x~a x+- (n _ ~) 2,in[(n-~)rrxfo] 772 
n= 1 
x cos [(n- ~) rrt/a] 
cosh (xp) 00 (-l)n (30) 2a I 
p 2 cosh (ap) -a ~x ~a t+-2- ( ) 2 cos[(n-~)rrx/a] 17 
n= I n-~ 
x sin[(n-~)rrt/a] 
sinh (xp ~) 1 a (X lirrt) (31) 
sinh (lp ~) -[ <X< [ -- ()4 2i p l ax 
sinh (xp ~) 1 .... (:zli~t~ (32) p ~ sinh (lp ~) -l _:5 X~ l -- () l 4 
sinh(xp ~) 
-l<x < l 1 a .... (x li"t) (33) 
cosh (lp ~) -lax o, 2i p 
(34) sinh (xp ~) -l,:5x~l 1 ( X I~ p ~ cosh (lp ~) -l o, 2l [2 
(35) cosh (xp ~) -[~X 51 l a .... ( x { irrtJ 
sinh (lp ~) -Tax o .. 2l T 
(36) cosh (xp ~) 
-[ S X S l l ex I~ l ()4 2i [2 p ~ sinh (lp ~) 
cosh (xp~) l a ( x I irr) (37) 
cosh (lp ~) -l ~X~ l --- o, 2i l2 l ax 
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Hyperbolic functions (cont'd) 
g(p)=J00 e-l'f[(t)dt 
0 
f(t) 
(38) cosh (xp~) 
-l ~X~ l l ~ (X t) 
p ~cosh (lp ~) -1 e1 2[•[2 
l sinh (xp ~) sinh (xi~ cu~) 
eicut (39) 
sinh (lp ~) l~x>O sinh (li~ cu~) p-icu 
00 
n (-l)n sin (n rrx/l) 
+2rr I 
n 2rr 2 + icu F n= 1 
2 2 z2 
x e-n 77 t/ 
1 cosh (xp ~) cosh (xi~ cu~) (40) 
cosh (lp ~) cosh (xi~ cu~) 
e icut 
p-icu I (n+~)(-lrcos[(n+~)rr~] 
-2p 
(n+ ~)2rr 2 + i cu l 2 
n= 0 
x e-(n +%) 27T2t / l2 
(4l) p - 1 sinh - 1 (p/ a) -Ji 0 (at) 
(42) (p 2 + a 2) -~sinh - 1 (p/ a) -~ rrY 0 (at) 
(43) (p 2 - a2)-~ cosh - 1 (p/ a) K 0 (at) 
(44) ctnh - 1 (p/ a) t-1 sin(at) 
(45) p -1 (sinh -1 p )2 Ir 00 T - 1 YO ( r) d T 
5.10. Orthogonal polynomials 
( +{3)-n-1 p ~+a J tn (l) -e-f3tL [~(~-a)t] p n p+~ n! n 
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Orthogonal polynomials ccont'd) 
g (p )~ j
0
00 
e -pt f(t) dt f(t) 
(2) (p + {3) -y p ( p +a J 
n p+{3 
t Jl~t 
r (v) e - .Bt2F2[-n, n +1; l, v; ~(,8-a)t] 
Re v > 0 
(3) (p-a-f3)n L n (at) L n ({3t) p n+t 
xP [p2-(a+{3)p+2ai3J 
n p (p- a-{3) 
(4) ' - Y, p ( -1) n .p n P cn7T-Y.t-y,He (2'!.t'!.)He (i2y,ty,) n n 
(5) (a+{3-p)Y.n e-
2a.tHe (2ay,ty,)He (2,8y,ty,) 
n n 
(a+f3+p)Y.n+Y, n!7Ty,ty, 
{ 2ay,.By, ~ 
xPn [(a+,BF-p2]'!. 
(6) (p + m-j<cJ/0 +a) tt<-t e - .B t 
n +,8 n B (n, 2 v) 1 (IL) 
Rep.> 0, Rev> 0 x 2F2[-n, n +2v; p., v+ ~; ~ ({3- a) t] 
(7) -n-Y, -a./pH (2'1. y, -'!.) p e e 2n a p (-2)n7T-Y, tn-Y, cos(2a'!.t'!.) 
(8) -n-1 -a./pH (2 Y, Y, -'!.) p e e2n+t ap (-1) n 2 n+Y, 7T -y, t n sin (2ay,t y,) 
(9) p-.B L: (;) Re {3 > 0 tf3-' 1Fz(-n; a+ 1, ,8; .At) 
ni(,B)B(n, a+1) 
(lO) 1 -n-a.-1 -AIP£0.0.. -1) n .p e n p A - Y.a.eY.a.+n J (2.AY.t'!.) 
a. 
Rea>- n- 1 
5.11 
(11) 
(12) 
(13) 
(1) 
(2) 
(3) 
(4) 
(5) 
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Orthogonal polynomials (cont'd) 
g(p)=J"" e-Ptf(t)dt 
0 
f(t) 
(p -1) n e - .\.;p [ ,\ J 
pn+a.+1 L~ p(l-p) ,\-'I. a.t '1. a. La. (t) J (2 ,\ '1. t '1.) n a. 
Rea> -1 
n ! B (n + ~. p + ~) L ~ (,\) (-2)-"(e t-1)-'1. He 1[2,\(l-e-f)]'I.J 2n 
n! B (n + 3/2, p) L P(,\) 
n 
(-1)"2-n-Y. ,\-Y, 17-'1. 
X He 2n+11[2,\(1-e•t)]'I.J 
5.11. Gamma function, incomplete gamma functions, zeta function 
and related functions 
f' (v) f' (a p )/f' (a p + v) a -1 (l-e - tfa.) v-1 
Rea > 0, Re v > 0 
2 1 - 2p f' (2 p) [f' (p + ,\ + ~) 1T - 1 (l-e -r)- '1. cos[2,\cos-1(e-'l.t)] 
X f'(p- ,\+ ~)]-1 
2 p- 1 f'(~p+~v+~) f' (~p- ~ v) (1-e -2t) '1.11- p-11-(e f) 
7T'I.f'(p+IL+1) 11 
Re 1L > - ~ 
2-P f' (p )[f' (~ p + ~ n + ~) "-1(1-e-2t)-'I.T (e-r) 
xf' (~ p - ~ n + ~)]- 1 n 
f'(p+a) -a.t 
f'(p+/3) (y+p)n Re(/3-a) > n e {l-e -t) .B- a.-n -1 f'(/3 - a-n) 
x 2F,(-n, /3-y-n; /3-a-n; 1-e -r) 
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Gamma functions etc. (cont'd) 
g(p)=J00 e-Pff(t)dt 
0 
f(t) 
(6) [' [Y2 (p -n-IL)] f'[Y2 (p +n-j!+l)] 
2J..I.+I 77~ 
[' [Y2 (p +n +~-t) +l] f'[ Y2 (p-n+~-t+l)] sinh J..I. t P - J..I.(cosh t) f'(j!+Y2) n 
Re IL > -Y2 
(7) ['( p + a) [' (p + /3) 
e -a f(l- e - f)')' +S-a-{3- 1 
f'tp+y)f' (p +8) f'(y+8-a-13) 
Re (y + 8 - a - {3) > 0 x 2F1(8-{3, y-{3; y+ 8-a-{3; l-e-t) 
(8) ePf'(p) lG l l lj log 2~ ~ p-~ t -e -f t , 2 77 p 
(9) log (p + a) ~ f' (p + a) Y2t - 1 e-attanh (~t) 
f'(p+a+Y2) 
( 10) f'(p +a+~) Y2 t _, e -at[l- sech (~ t)] log (p +a)~ f'(p+ a+~) 
(ll) l f'(p+a)f'(p+f3+Y2) 
e - aLe - f3 f 
og t (l+e -~ t) [' (p +a+ ~~) [' (p + {3) 
(12) 1 ['(p + a) [' (p + {3 + y) 
(e -af_e -f3t)(l-e -y f) 
og 
t(l-e -t) f'(p+a+y)f'(p+,B) 
(13) p-lt/;(ap) Rea> 0 -log[y(e t/a_l)] 
(14) t/; (Y2 p + Y2) - t/; (Y2 p) 2(1+ e- f)-1 
(15) p-I (l/J (Y2 p + y~) - t/J (Y2 p )) 2 log (Y2 + Y2 e t) 
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Gamma functions etc. (cont'd) 
g (p)= J~ e -pt f(t)dt f(t) 
(16) 1/1 (ap + {3)-1/1 (ap + y) a -1 (e -yt/a_ e -,Bt/<1)(1-e -t/a) -1 
Rea> 0 
(17) 1/1 (p +a)+ 1/1 (p + {3) -1/1 (p) (1-e -a f)(1-e -.Bt)(1-e- t) -I 
-1/J(p+a+/3) 
(18) p-1 [1/J(p)-log p] log[t (e t_l)- 1] 
(19) 1/J (p) -log p t- 1-U-e-f)-1 
(20) r(p)r(a) r(p+a) [1/J(p+a)-1/J(p)] t{l-e-t)a-1 
Rea> 0 
(21) r(ap+/3) (1-e -t/a)-1 [t-1 (e -{3tfa_e -A.t/<1) log r (ap + ,\) + (,\-{3) 1/1 (ap +8) 
+a-1 ({3-,\)e-Stfa] 
Rea> 0 
(22) 1/1 (nl(ap) (-a)-n-1 tn(l-e-tla)-1 
(23) p -vy(v, bp) t v-1 0 < t < b 
Rev> 0, b>O 0 t > b 
(24) p-11 e-bp y (v,-bp) (b- t)ll-f 0 < t < b 
Rev> 0, b>O 0 t>b 
(25) y(v, a/p) Rev> 0 a~ 11t~ 11- 1 J (2a~t~) ll 
(26) p v-1 e a/p y(v, a/p) Re v>O r(v)a~ 11 t-~ 11 I (2a~ t~) 
ll 
(27) p v-3/2e afpy(v, a/p) r (v)(t/ a)~-~ 11 L (2 a~ t ~) ~~-~ 
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Gamma functions etc. (cont'd) 
g(p)=Jooo e - Ptf(t)dt f(t) 
(28) pJJ.y(v, a/p) t-JJ.- I Jatu~v+~JJ.-~J (2u~)du 
Rev > 0, Re (v- p.) > 0 o v - JJ.-1 
(29) v r<v- p.) p JJ.e a/p y(v, a/p) a~'tv-JJ.- I F.(l · v+ 1 v - p.-at) 
1 2 ' ' ' 
Rev> 0, Rep. > 0 
(30) y[v, ~ (p 2+ a2) ~ -~p] Re v >O t ~v- I (t+ 1) -~ 11J [a tli(t+ 1)~] 
ll 
(31) a - Py(p, a) exp(-ae -t) 
(32) r(v,bp) b > 0, Rev < 1 0 0 < t < b 
b ll 
r (1 - v)t(t -b )11 t > b 
(33) r(l-v)eaPr(v,ap) a11 (t + a) - 1 t - 11 
Rev < l 
(34) p - 11r(v,bp) b > O 0 0 < t < b 
tv- 1 t > b 
(35) p - v e apr (v, ap) (t+a)v - 1 
(36) a~ r {l-2 v)e ap 2 r (v, ap 2) 411 e i 7T(v-Y.) -~t 2/ a 
Rea> 0 , Rev < l x y(~-v,~e i 11 t 2/ a) 
(37) p-~e~ap 2 re~.~ap 2) r(~)a -~ t~ e -Y.t 2/a ~ (~ t 2/ a) 
Rea > 0 
(38) p -2v eYza2p 2r (v, ~ a2 p 2) 2- ~ TT- ~ r (v) a2v-l e ~t2/a2 
x [D _211 (- t / a) - D _211(t/ a)] 
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Gamma functions etc. (cont'd) 
g (p) = J;,<>O e -pt f(t) dt f(t) 
(39) r (1- v) p v-Ie afpr(v, a/p) 2a~ 11t-~ 11K (2a~t~) 
Rev< l 
II 
(40) p v-3/2 e a./p r (v, a/p) r(v)(a/t)~v-!4 [ I~_)2a~ t~) 
Rev< 3/2 
- Lv-~ (2a~t~)] 
(41) pJ.'T(v, a/p) t-p.-IJ00 u~J..L+~v-~J (2u~)du 
Re(IL + v) < - ~. Re IL > 0 at v-J..L-1 
(42) aPr(-p, a) Rea > 0 e -ae t 
(43) p-I ((p) n logn < t .::; log (n + l) 
(44) p-1 ((p+a) I, n -a. 
I:S:n:S: exp t 
(45) r(a) P-CI((p) Rea > 0 I, (t -log n )a.-l 
1$n$_ exp t 
(46) p-I (' (p)/ ((p) - t/J(e f) 
(47) r (a) ((a, {3p) [3-<Lea-1 (l-e-t/13)-1 
Rea > l, Re {3 > 0 
5.12. Error function, exponential integral and related functions 
2 
e ap Erfc (a~ p) 
266 INTEGRAL TRANSFORMS 5.12 
Error function etc. ,cont'd) 
g(p) = .[oo e-pt f(t)dt 
0 f(t) 
(2) 2 ~ ~ eap Erfc(a p+%a- b) 0 0 < t < b 
Rea > 0, b>O -~ -~ -l4t 2 /a TT a e t>b 
(3) 2 ~ p-1 ea.p Erfc(a p) Erf (%a-~ t) 
Rea> 0 
(4) (p-a)-1 eP 2 Erfc (p) e a!t +a) [Erf(~ t +a)- Erf(a)] 
(5) l-a~TT~peap 2 Erfc(a~p) 2 ~a-1 t e-l4t /a 
Rea> 0 
(6) 2 p-'(p+l)-1 el4P Erfc(%p) e t+~ [Erf(t+~)-Erf(~}] 
(7) 2 p-1 eP [Erf(p}- Erf(p+b)] Erf (%t) 0 < t<2b 
b>O Erf (b) t > 2b 
(8) Erfc (b ~ p ~) b>O 0 0 < t < b 
TT-l b~ t-t (t-b)-~ t > b 
(9) e -~-TT~b~p~Erfc~~p~) 0 0 < t < b 
b>O ~b'l2t-3/2 t > b 
(10) p -~ Erf (b ~ p ~) b>O TT-~t-~ 0 < t < b 
0 t > b 
(ll) p -~ Erfc (b ~ p ~) b>O 0 0 <t < b 
TT-l{t-~ t > b 
(12) eap Erfc(al{ p~) largal < TT TT- 1 a~ (t+a)- 1 t-~ 
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Error function etc. (cont'd) 
g (p) = Joo e - pt { (t) d t 
0 
f(t) 
(13) 1- (77a p )~eap Erfc (a~ p ~) ~ a112(t +a) - 312 
JargaJ < 11 
(14) p -~ e ap Erfc (a~ p ~) 77-~(t+a)-~ 
Jarg al < 11 
(15) r (v + ~) p -v e ap Erfc (a~ p ~) -~ -~ v-~ ( ~· 1 • / ) 
Rev>-~, JargaJ < 11 
11 a t 2F1 1, 2,v+~,-t a 
(16) Erf(a~p-~) 77- 1 t- 1 sin(2a~t~) 
(17) p-~ eafp Erf(a~p-~) 11-~ t-~ sinh(2a~ t~) 
(18) p-312eafp Erf(a'l2p-112) 17 -l/2 a112[cosh (2 a~ t ~)- l] 
(19) 171/2 p-s/2 e ajp Erf(a 112 p -t/2) a-t t 112 sinh (2 a 112 t 112)-a -t/2 t 
-~ a-312 [cosh (2 a 112 t 112)-l] 
(20) p-~ ea.P Erfc(a~p-~) -~ -~ -2a~ t~ 11 t e 
(21) P -312 eafp Erfc (a 112 P -112) -X -~(l -2a~t~) a 11 -e 
(22) p -v-t e afPErfc (a~ p -X) 
Rev> -1 
(t/a)Xv[I (2ax tX)-L (2aX tX)] 
ll ll 
(23) p -v- t e a jp Erf (a X p -X) (t/a)Xv L (2axt~) ll 
Rev> -1 
(24) Ei (-bp) b>O 0 O<t<b 
-1/t t > b 
(25) p-1 Ei(-bp) b>O 0 0 < t < b 
log(b/t) t > 0 
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Error function etc. (cont'd) 
g (p) = J"" e -pt f(t) dt 
0 
f(t) 
(26) p- 1 Ei [-b(p+a)] 0 0 < t < b 
b > 0, a,:o Ei(-ba)- Ei(-at) t > b 
(27) p- 1 [Ei(-bp)-log(yp)] b > O log t 0 < t < b 
log b t > b 
(28) ea.p Ei (- ap) JargaJ <rr -(t+a)- 1 
(29) p-1 ea.PEi(-ap) JargaJ < rr -logU+t/a) 
(30) -p- 1 e-bPEi(bp) b > 0 logJl - t/ bJ 
(31) pea.p Ei(-ap)+a- 1 JargaJ < rr (t + a)- 2 
(32) e-bp+bp Ei(-bp) b>O 0 0 < t < b 
bt- 2 t > b 
(33) [Ei(-~p)F 0 O < t<l 
2t-1 log(2t-l) t > l 
(34) Ei(-ap) Ei(-bp) 0 O < t < a+b 
a, b > 0 t- 1 log[a- 1 b _, (t-a)(t-b)] 
t>a+b 
(35) Ei (p) Ei (- p) t- 1 log ll-t 2 1 
(36) e bp [Ei(-bp))2 b > O 0 0 < t < b 
2(t+b)-1 log(t/ b) t > b 
(37) ebPI[Ei(-bp)]2 0 0 < t < b 
-2logbEi(-2bp)l b > O 2(t+b)- 1 log t t > b 
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Error function etc. (cont'd) 
g(p) = fooo e-Ptf(t)dt f(t) 
(38) e la+/3! P Ei (-ap)Ei (-{3p) (t+a+/3)- 1 
larg(a + {3)1 < rr x log[a- 1 tr 1(t+a)(t+{3)] 
(39) e (a+f3!P[Ei (-ap)Ei(-{3p) 
-log (a{3)Ei (- ap-{3p)] 
(t+a+f3)-1log[(t+a)(t+f3)] 
larg(a + {3)1 < TT 
(40) exp(~a-2 p 2)Ei(-~a-2 p 2) 2 2 2i77-X ae-a t Erf(iat) 
largal < ~77 
(4l) p-I Ei (-p - 1) 2Ji0 (2tX) 
p-11- 1 Ei(-ap-1) axtx (42) 2t 11 J u-11- 1 J (2u)du 
00 11 
Re v>-1, Rea> 0 
(43) -p-I eaiPEi(-ap-1) 2K o (2 aX t X) 
(44) P-11-leafp Ei(-ap-1) t11 Jatu - X11-I J [2(u-at)X]du 
00 11 
Re v > -1 
(45) ci (ap) cos (ap)- si (ap)sin (ap) t (t2+ a2)-l 
Rea> 0 
(46) ci (ap) sin(ap)+ si (ap)cos(ap) - a (t 2 + a 2) -I 
Rea > 0 
(47) p-I [ci (ap) cos (ap) Yzlog(l+t 2/a2) 
- si(ap)sin(ap)] Rea> 0 
(48} p-1 [ci(ap)sin(ap) -tan -I (t/ a) 
+ si (ap) cos (ap)] Rea > 0 
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EITor function etc. (cont'd) 
g (p) = J: e -pt f(t)dt f(t) 
(49) [ci (ap)] 2 + [si (ap)] 2 t- 1 log(l+t 2/ a 2) 
(50) ll:i- cos(~ p 2) c (~ p 2) 2~ rr -~sin (t 2) 
-sin(~ p 2) s e~p 2) 
(51) X cos (X p 2)- cos(~ p 2)5(~ p 2) 2~ "-~ cos (t 2) 
+ sin (~ p 2) C (~ p 2) 
(52) [X-c (~ P 2)] 2 +[X- s (~ P 2)] 2 211-1 t- 1 sin(t 2) 
(53) C n (a, p) a > O 0 0 < t < cosh a 
(t 2 -1)-~cosh(n cosh-1 t) 
t > cosh a 
(54) S n (a,p) a > O 0 0 < t <sinh a 
(t2 - l)-~ cosh (n sinh -I t) 
t >sinh a 
5.13. Legendre functions 
(l) rrp -I P v(p) 0 < Re 11 < 1 
-t-1 sin (1171) wo,v+~ (2t) 
s ~ p~ (~) 2~ ~ -~-~ K ( ) (2) a t v+~ at 
rrx f'(-J.L+11+1)f'(-J.L-11) 
R e p. - 1 < Re 11 < - Re J.L 
(3) s-~Q~ c:1 Re(p.+11) > -1 rr~ aX sin [(J.L+ 11) 11] t~-~ I (at) 2~ sin (1171) v+X 
(4) (p2+a2+ ~2) Q 11 2a~ Re 11 > -1 11aX ~~ J11+~ (at) Jv+~ (~ t) 
s = (p 2- a2) ~ 
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Legendre functions (cont'd) 
g(p)= j
0
00 
e-pt f(t)dt f(t) 
(5) r (- 2v) p 11 (a2- p 2) ~ Jl p ~(a/p) 2-~ rr ~ (t/ a)-~~-~ [I_11_~ (at) 
Rev < 0 - L_11_~ (at)] 
(6) r(-2 v)p v+l (a 2_p 2) ~ Jl p ~(a/p) 2-~ rr~ a(t/ a)-v-~ [I (at) 
- v-312 
Rev<-~ - L_11_3/2 (at)] 
p -~~~-~ (p-a)~J.LP~(a~ p -~) 
t~ lv-JL-1le~o.tD (2~ a~ t~) 
(7) , tL+JI 
1T~ 2 ~ ~J.L-v-ll r ( v -IL +l) 
Re IL < 1, Re (v- p.) > - 1 
(8) s -v-I PJL(p/s) Re (v- p.) > -1 
Jl [r(v-p.+1)r1t 11 I_JJ-(at) 
(9) s-v-1 QJJ-(p/s ) sin (p. + v) 1T t
11 K (at) 
II sin (J.I7T) r(v-p.+ 1) Re(v±p.)>-1 
(10) p- A.o (p~> Re(,\ + v) > -~ 1r~ r (2 v+ 1) eA+v-~ 211 2 211+1 r (2 v+ 3/2) r l.\+ v+ 1/2) 0 1 3 1 " X 2f; v+-, v+1; 2v+-, .\+v+-;t 2 2 2') 
(11) p -~ [P ~~ (r/p)] 2 Rep.<~ 2~ -J.L[r<~-2p.)r, e-~ 
x [J_JL(~atW 
(12) 2-~ 1T~ p -~ P~ (r/p)P=~ (r/ p) t-~JJL(~at) J_JL(~at) 
(13) ar- 1 p -~ P~ (r/p) P ~!4 (r/p) 23/2- JJ-(r(3/2- 2p.)r, e 112 
Rep. <% x [J_)~at)] 2 
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Legendre funcUons (cont•d) 
g(p)=J 00 e-Ptf(t)dt 
0 
f(t) 
(14) r (p- p. + v+ 1) r (p - p.- v) ~ (ae t )] ~~ 
r (p + 1) (e t_l) a- 2 - 1 
X c~)~p p~-P(a-1) xP~~(aet+1-a) 
a-2 
Rea > 0, Rep. > -1 
(15) re·~ -p.) Q:-~ (cosh a) 0 0 < t <a 
Rep. <~. a > O 2-~ 77l{ e~77 i (sinh a)~ 
x (cosht- cosh a)-~-~ t > a 
(16) r(~-p.)ea.p Q:-~ (cosh a) 77l{ 2-~-t e~77 i sinh~ a 
Rep. < ~~. JargaJ < 77 x [sinh (~ t) sinh (a+~ t)] -~-~ 
(17) 2 p+t e !p-a.)TTi(p.2-l)l{!p-a.l r(a)(1-e -t)-~ l[p.+(l-e -t)~ra. 
x r(p) Q~:f<p.) + [p.- ( 1- e - t) ~] -a. I 
(18) "~ 2P +~ r (p)(p. 2 -1)1( -~p U-e - f)-~ I [p.+(p. 2 -1) l{(l-e -t~]a. 
pl{-p () + [p.-(p. 2 -1) ~ (1-e-t) ~ ] a. l X a.+p- l{ p. 
(19) 7Tl{ r (2 p) r (2v+ 1) -pa 0 0 < t < 2a e 2p+v- t r(p + v+ ~) 
eva (1- e -t)-l{ [e-4 (1-e-t) ~ 
X p-v-p [(1-e-2a)~ ] 
- e -~ t (1-e -za) l{F v t > 2a v-p 
Rev > -~, a > O 
5.14. Bessel functions 
( 1) 7T e-ap [~ 77 Y 
0
(iap) log [4t(2a-t)/ a
2 ] 
0 < t < 2a 
- J0 (iap)log(~y)] a > O t ~ (2a-t) ~ 
0 t > 2a 
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Bessel functions (cont'd) 
g(p)=Jo"" e-Ptf(t) dt f(t) 
(2) cos(ap) Jo(ap)+sin(ap)Y
0
(ap) 2
312 a [t + (t 2 + 4a2) l/2.rl/2. 
--
Rea > 0 
TT t l/2. (t 2+4 a 2) l/2. 
(3) sin(ap) ~ (ap)- cos(ap) yo (ap) 2~ [t+(t
2 +4a2) ~ ]~ 
Rea > 0 
TT t ~ (t 2 + 4 a 2) ~ 
(4) cos(ap) J 1(ap)+ sin(ap) y 1(ap) 
25/2. a 2 [t + (t 2 + 4a2.) v2.r3'2 
---
Rea > 0 
TT t 111 (t 2+4 a 2) 112 
(5) sin(ap) ~ (ap)- cos(ap) Y,(ap) 1 [t + (t 2. + 4 a2.) t/2.]312. 
Rea > 0 
2 t/2. rra t 1/2. (t 2.+ 4 a2) 1/2. 
(6) P-Y[cos(ap)J (ap) 
2t y-~ (t 2. + 4 a 2) ~ v-l( 
-
+sin(ap) Y Jap)] rr~ (2a)vr (v+~) 
Rev > -~, Rea > 0 x sin [(v- ~) ctn -t (~ t / a)] 
(7) P -v[ sin (ap) J 
11 
(a p) 
2tv-~ (t 2 +4a2.)~v-l( 
-cos(ap) Y 
11
(ap)] rr~ (2a) 11r(v+~) 
Rev > - ~, Rea > 0 x cos [(v-~) ctn -t (~ t / a)] 
(8) p -v[ cos (ap- ,8) J (ap) 2t
11-~ (t 2 + 4 a 2] ~ v-J( 
+sin(ap-,9) Y :(ap)] rr~ (2a) 11 r(v+ ~) 
Rev > - Y., Rea > 0 x sin[(~-v)ctn- 1 (~t/a)+/3] 
(9) p-ve -ia.p H~ll(ap) Rev > - Y. 
. 2(t 2 -2ait)Y-~ 
-~ rr~(2a)vr(v+~) 
-rr/2 < arga < 3rr/ 2 
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Bessel functions (cont'd) 
g(p)=J"" e-Ptf(t)dt 
0 
f(t) 
(10) r (v+ ~) p -ve iap H ~2>(ap) i 11-~ 2 1 -va-v(t 2 +2ait)v-~ 
Rev>-~, -317/2< arg a< 11/2 
(ll) p-I Jv(2a/p) Rev> -1 J (2a~t~)I (2a~t~) 
v v 
(12) r (v+ l) r (A.) p v-f...Jv(4a/p) (2a) 11 tf...-l 0~(v+1, ~A, ~A+~;-a2t2) 
Re A->0 
(13) 2 2 p-Ie <a -/3 Vp J)2 a,S/p) J (2,St~) I (2at~) 
II V 
Rev> -1 
(14) (p 2+ 1)-~ e -ap /(p 2+ 1) J
1
}t) J211(2a~ t~) 
xJ(~ v p2+1 Rev>-~ 
(15) -1-LJ ( -~) Re(ll + ~v) > 0 
ti-L+~ v-I 0Fz(p+~ v, v+ 1 ; -~t) p v p 
2vr (ll+~ v) r (v+ 1) 
(16) (pz+a2)-~ve ip H~21[(pz+az)~] i2~ 11-~ a~-v(t 2 +2it)~v-~ 
Rev>-~ X Jv-~ [a(t 2 +2it)~] 
(17) r(p+~)(~a)-P J (a) p 11-~ (e t_l)-~ cos [a(l-e -f)~] 
(18) r(p)(~a)-P J p+J.L(a) 0-e-t)~I-LJ [a{l-e-t)~] 
/-L 
Re ll > -1 
(19) P ~ [Jv+~ (ap) Jv-~ (ap) ~ 17)-312 (t 3 +4 a 2t) -112 
+ Y v+~ (ap) Y v-~ (ap)] X e2vsinh-1 (~t/a) 
Re a > O 
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Bessel fWJctions (cont'd) 
g (p) = Joo e -pt [(t)dt 
0 
f(t) 
(20) p ~ [J~ +v(ap) J~ -v(ap) (~ rr) -3/2 (t 3 +4 a2 t) -112 
+ Y ~ +)ap) Y )( _)ap)] x I cos [( v+ ~) rr] e -2vsinh -I (~t/ a) 
Rea> 0 + sin[( v+ ~) 1T] e 2 ~~Sinh -I (~t/ ~ I 
(21) p ~ [Jv+~ (ap) y v-)( (ap) (~ rr)- 3/2 (t 3 + 4 a 2 t) -112 
- Jv-~ (ap) Y v+)( (ap)] X e -2vsinh -t n~t/ a) 
Rea > 0 
(22) p ~ [J~ +v(ap) Y ~ -v(ap) ~ 17)-312 (t 3+ 4 a 2t) -112 
- J~ -v(ap) Y ~ +)ap)] X I sinh[(v+ ~)rr] e -2vsinh -I (~t/ a) 
Rea > 0 
- cos[(v+ ~)17] e 2vsinh -I (~t/ a)l 
(23) Jv-p (a) Y -v-p (a) 2rr - 2 sin (2 V7T) K 2 )2 a sinh(~ t)] 
- J -v-p (a) Y v-p (a) 
Rea> 0, IRevl < ~ 
(24) J(a) aYP(a) _ y (a) aJP (a) 2 
-- K 0 [2 a sinh (~ t)] p ap p ap 1T 
Rea > 0 
(25) P ~ nco ~2) a'z' ~Pz) 1/8 a 1/8 a ( ") (2t)~ acos- - -8 17 ~ ~at 2j J, /816 
a > O (at
2 J X J - -
-118 16 
(26) p-~ H~11 (~ p/a) H~21 (~ p/a) 2a(2t/rr)~ P~-~ [(l + a2 t 2)~] 
x P-~ [(l+a2 t 2)~] v-~ 
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Bessel functions (cont•d) 
g(p) = Joo e-Ptf(t)dt 
0 
f(t) 
(27) p ~ H 10 (ap) H 121 (ap) 4 [17 3 t (t 2 + 4 a 2)] -~ e -sm i ~+II ~ -v 
xI cosh[2v sinh -I(% t / a)] Rea > 0 
+ i sinh [2 v sinh -I(% t/ a)]l 
(28) 17 r (2 A+ 2)e (iJ.-Vl7T i p - 2"- 2(2A+1)at 2"-
x H 10 (p/ a) H 121 (p/ a) 
1.iJ. 2v x 4F3 (%+~t+ v, Yz-~t+v, %+,r-v, %-,_rv; 
ReA > - % %, A+%, A+ 1; -~a 2t 2) 
+ i4a2(1L2-v2)t2f-.+1 
x 4F3(1+~t+v, 1+v-~t, 1-,r-v, 1+~t-v; 
3/2, A+1, A+3/2; - ~ a 2t 2) 
(29) r(2v+ %) p - 2v H ~~(a~ p !.{ ) 2a-11-~tw-~ e ~ a f tW (a/t) V,J.I 
x H 121 (a~ p ~ ) 21) Rev > -~ 
(30) p~[H 10 (a~p~) H 121 (al{ p~) 11 v+1 a-11217 -
312( 4 v+ 2) e l{ a/ t W -~ ,v+~ (a/ t) 
+HIll (a~ p !.{) H 121 (a~ p !.{)] 11+1 v 
5.15. Modified Bessel functions or arguments kp and kp 1 
(l) e -bp I
0 
(bp) b > O 7T-I (2bt-t 2)- l{ O < t < 2b 
0 t > 2b 
(2) "be-bpI, (bp) b > O (b -t)(2 bt- t 2) -~ 0 < t < 2b 
0 t > 2b 
(3) e - l{ (a+b)p In[% (b-a)p] 0 O < t < a 
b > a ;;:: O cos (n cos_, 2t-a-b) !;-a 
7T(t-a)l{ (b-t) l{ a < t < b 
0 t > b 
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Modified Bessel functions of kp and kp 2 (cont'd) 
g (p) = Joo e -pt f(t) dt 
0 
f(t) 
(4) 77 
3/2 e -bp/ 2 p v 
cos (2TTv)(bt- t 2) -v-~ 0 < t < b f'(v+ ~) bV I)~ bp) 
Re v < ~. b > O 
-sin (2 VTT) (t 2 -bt) -v-~ t > b 
(5) 77 ~ [' (v+ ~) e -~bp b v p -vi)~ bp) (bt-t 2) v-~ O < t < b 
Rev > -~, b > O 0 t > b 
(6) f'(2v+n) e -~bppp-v I (~bp) (-l)nn !f'(v)22v 
· (b 2)~-v C~(2t/b-l) v+n 7T t-t 
Rev > -~, b > O 0 < t < b 
0 t > b 
(7) f'(2v) p-vcsch(ap) Iv(ap) 77 - 1 2v a -vr(v) [2a(t-2ak) 
a> 0, Rev > -~ - (t-2ak) 2]v-~ k = 0, l, 2, ••• 
2 ak < t < 2 a (k + l) 
(8) K 0 (bp) b > 0 0 0 < t < b 
y -1 t > b 
(9) p -t Ko (bp) b > O 0 0 < t < b 
cosh-1 (t/ b) t > b 
(10) K 1 (bp) b > O 0 0 < t < b 
b - 1 ty- 1 t > b 
(ll) p-1 K 1 (bp) b > O 0 O < t < b 
b-'y t>b 
(12) K )bp) b > O 0 0 < t < b 
y -t cosh [vcosh -t (t / b)] t > b 
y = (t 2 - b 2) ~ 
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Mot1ified Bessel functions of kp and kp 2 (coot 'd) 
g(p)=J"" e-ptf(t) dt 
0 
f(t) 
(13) p- 1K)bp) b > 0 0 0 < t < b 
11-1 sinh[11cosh-1 (t/b)] t > b 
(14) r(ll+~)p-11K 11 (bp) 0 0 < t < b 
b > 0, Re 11 > -~ 2-1117 ~ b -11y211-1 t > b 
(15) 2 2'.L r (2 11 + %)(p/b) - 2/.L K 2 11(bp) 0 0 < t < b 
Re 11 > -~, b>O 17~y4J.L-1 
X 2F, (1-£-11,1-£+11; 21-£+~; l-t2/ b2) 
t > b 
(16) eap K
0
(ap) Jarg al < TT (t 2 +2at)-~ 
(17) eap K 1 (ap) Jarg ai < TT a-1 (t+a)(t 2+2at)-% 
(18) eap K 11 (ap) Jarg al < TT (t 2 + 2a t) -% cosh [11 cosh - 1 (l + t/ a)] 
(19) p-1 eap Ko(ap) Jarg al < TT cosh - 1 (l +t/ a) 
(20) p-1eaPK1(ap) Jargal < TT a-1(t 2+2a)-% 
(21) p-1eap Kv(ap) JargaJ < TT 11-1 sinh[11cosh-1 (l+t/a)] 
(22) p-11 eap K)ap) TT% [r(ll+~)]- 1 (2a)-11 (t 2 +2at) 11-% 
Re 11 > -%, JargaJ < 17 
(23) pi.Leap K 11 (ap) 2-%17% a-% (t 2 +2at)-%J.L-~ 
Re 11 < %, JargaJ < 17 x P~~~ O+t/a) 
5.16 INVERSE LAPLACE TRANSFORMS 279 
ModHied Bessel functions of kp and kp 2 (cont'd) 
g (p) =Joe e -pt f(t)dt 
0 
f(t) 
(24) 2 eap K 0 (ap 2) Rea >0 2-~a-~77~ exp (-~) IG~ 16 a 0 16 a 
(25) 2 p ~ eap K~ (ap 2) Rea> 0 (2at)-~ exp(- ~:) 
(26) p -~ e<lP 2 K'.( (ap 2) Rea > 0 (Ba)-',( y -,-(1 t
2 j 
4 Ba 
2 23v+1 17 ~ avt2v-1 exp (-~) (27) r(4v+1)p-4 Ye<lP K2Y(ap 2) 
Rev > -~. Rea > 0 
16a 
(t2 ~ xM --
-
3v,v 8 a 
5.16. Modified Bessel functions of other arguments 
(l) I (2a/p) y Rev > 0 a~ t-~ Z !bl(2a~ t~) y 
(2) p Jv(2a/p) Rev> 1 a 2 V lbl(2a~ t~) y 
(3) p-1 Jv(2a/ p) Rev> -1 X 1 b1 (2a~t~) y 
(4) p-2 Jv(2a/p) Rev> -2 a-~ t~ W 1b1 (2a~ t~) y 
p-A JYE2;) 
avtA+v-1 
(5) 
r(v+ l)r (.\+v) 
Re(A + v) > 0 ( A+v A+v+1. 1 cl- J 
x 0F3 v+1,--,---,- t 2 2 4 
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ModHied Bessel functions of other argwnents (cont'd) 
g(p)=J 00 e-Ptf(t)dt 
0 
f(t) 
(6) p -~ e afp I'4 (a/p) TT-l (2a)-'4 t-!1( sinh [(8 at)~] 
(7) p -~ e -a/p I'4 (a/p) TT-l (2a)-'4 t-!1( sin[(8at)~] 
(8) p-~ eafp I_'4 (a/p) TT-l (2a)-'4 t-~ cosh[(8at)~] 
(9) p -~ e -ajp I_'4 (a/p) TT-l (2a)-'4 t-~ cos[(8at)~] 
(lO) TTp-~eafp I!l((a/p) 2-114 a -l/4 t -3/4 cosh [(8 at) 112] 
-2-714 a - 314 t -!114 sinh[(8 at) 112] 
(ll) p -~ e -ajp I~ (a/p) 2-714 a - 314 t -!/4 sin [(8 at) 112] 
- 2-t/4 a -t/4 t -314 cos [(8 at) 112] 
(12) TTP -~ e ajp I_';( (a/p) 2-t/4 a -tl• t -3/4 sinh [(8 at) 112] 
-2-7/4 a -3/4 t -s/4 cosh [(8 at) 112] 
(13) TT p -~ e -afp I_';( (a/p) -2-114 a- 114 t-314 sin [(8 at)] 112] 
-2-714 a- 314 t- 51" cos [(8 at) 112] 
(14) p-1 eafp Iv(a/p) Rev> -l II)(2at)~]l 2 
(15) p -1 e-ajp ~(a/p) Rev> -l lJ)(2at)~]J2 
(16) p -1{ eafp I)a/p) Rev>-~ (TTt)-~ I2)(8at)~] 
(17) p -~ e -a/p I)a/p) Rev>-~ (TTt)-~ J2v[(8at)~] 
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ModHied Bessel fWJctions of other arguments (cont'd) 
g (p) ""'J"" e -pt f(t)dt 
0 f(t) 
p -'A.ea!P Iv(a/p) 
2-v a v t"-+v- I (18) 
r(v+ 1) r (A.+ v) Re(A. + v) > 0 
x 1 F2 ( v+ ~; 2 v+ 1, A+ v; 2 a t) 
p -'A. e -a/p Iv (a/p) 
2-v a v t"-+v-1 
(l9) 
r(v+ l) r (A.+ v) Re (A.+ v) > 0 
x 1F2(v+ ~; 2v+ 1, A+ v; -2at) 
(20) p-~ sinh(a/p) Iv(a/p) ~ 77-~ t-~ 1~ 1)(8at)~] 
Rev>-~ - J 2 v[(8 at)~]l 
(21) p -~cosh (a/p) I)a/p) ~77-~ t-~ li
2
)(8 at)~] 
Rev>-~ + J 2 v[(8 at)~]! 
(22) p-1 e(a.2 +,82 )/p Iv(2a{3/p) I (2at~) I (2{3t~) 
ll v 
Rev> -1 
(23) p-Ie -(a2 +/32)/p Iv (2 a{3/p) Jv(2at~) Jv(2{3t~) 
Rev> -1 
(24) 2p- 1 sinh[(a 2 + {3 2)/p] I (2at~) I (2{3t~) 
ll v 
x Iv(2a{3/p) Rev> -1 
- Jv(2at~) Jv(2{3t~) 
(25) 2p- 1 cosh[(a 2 + {3 2)/p] Iv(2at~) I)2f3t~) 
x Iv (2 a{3/p) Rev> -1 + J)2at~) Jv(2{3t~) 
282 INTEGRAL TRANSFORMS 5.16 
Modified Bessel functions of other arguments (cont•d) 
g(p)=J 00 e-Pf[(t)dt 
0 
f(t) 
(26) 2~ 11~ r-11 e-PC 11 (p/r) 
n 
(-l)na~-11 (2t-t 2)~v-~ C 11 (t-l) 
n 
X Iv+n (r) r=(p2+a2)~ x 111_~ [a(2t -t 2) ~] 0 < t < 2 
0 t>2 
(27) 11e -p 1
0 
[(p 2 -a2)~] (2t -t 2)-~ cos [a (2t -t 2)~] 
0 <t < 2 
0 t>2 
(28) p ~ [I v-~ (bp) 1_11_~ (bp) 2
312 cos [2 v cos -I(~ t/b )] 
713/2 (4b 2 t -t 3) t/2 
-111+~ (bp) 1_11+~ (bp)] 0 < t < 2b 
0 t > 2b 
(29) p -~sinh (a/p) K 0 (a/p) 11-~ t-~ K 0 [(8 at)~] 
+~11~t-~ Y 0 [(8at)~] 
(30) p-~ cosh(a/p) K 0 (a/p) 71-~t-~K [(Sat)~] 0 
-~ 11~ t-~ Y [(8 at)~] 
0 
(3l) a~ p -~ e a/p K~ (a/p) (2t)-1o( e-(Sat)~ 
(32) 11 -~ p 2A.K 211 (2 a/p) 2 2A.t-2A.-1 
Re(A±v)<O xS2 (v- ~.- v-~, A+~. A;~ at) 
(33) p-~ eafp K
11
(a/p) !Rev!<~ 277-~t-~ cos(v77)K 211 [(8at)~] 
(34) 71-~ p -~ e -ajp Kv (a/p) -t-~ sin(V7T)J211 [(8at)~] !Rev!<~ -t-~ cos(V7T)Y 211[(8at)~] 
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Modified Bessel functions of other arguments (cont'd) 
g (p)=J 00 e-pt{(t)dt 
0 f(t) 
(35) K
0 
(a ~ p ~) Rea~ 0, a~O ~t - l e -~aft 
(36) a~ p-~K 1 (a~p~) Rea~ 0 e -~aft 
(37) -~ ~ K ( ~ ~) a p 1 a p Rea >0 ~t-ze-~aft 
(38) -~ K (2 ~ ~) p v a p Rea> 0 ~ -~ -~ -~aft K (~a/ ) 2 TT t e ~ 11 2 t 
(39) ~v -~vK (2 ~ ~) a p 11 a p ~ t 11-1 e -aft 
Rea > 0 
(40) a-~vp~ 11K (2a~p~) 11 ~t -11-1 e-aft 
Rea> 0 
(41) ~v-IK (2 ~ ~) p 11 a p Rea> 0 ~a-~ 11r (v, a/t) 
(42) p~v+nK (2a~p~) 
lJ 
Rea > 0 ~ (-1) n n.! a~ v t -n e -aft L 11 (a/t) 
n 
(43) 2 ~ J.L_, K (2 ~ ~) t ~ -J.Le -~ aftw J.L-~.)a/t) a p 211 a p 
Rea > 0 
(44) r- 1 K
1 
(br) b>O 0 0 < t < b 
a-1 b-1 sinay t > b 
(45) 2~rr-~r-vK (br) Rev > -~ 0 0 < t < b lJ 
~ -vb-v v-~ J ( ) a y 11_~ ay t>b 
(46) 2~ TT-~ r-v ef3P Kv(f3r) a~ -11 {3 -v (t 2 + 2 {3t) ~ v-~ 
Rev> -Yz, larg/31 < TT X Jv-~ [a(t 2 +2{3t)~] 
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Modified Bessel functions of otJJer argm~ents (cont'd) 
g(p) =J 00 e-Ptf(t)dt 
0 
f(t) 
(47) 2\{ rr-'h s -v K (bs) 0 0 < t < b v Rev>-~ a'h -vb -vyv-'h Iv-Y, (ay) t > b 
(48) 2\{ rr -Y, s -v e f3p K v ({3s) ay, -v rrv (t 2 + 2 {3t) y, v-~ 
Rev>-~, larg f31 < rr X Iv-Y, [a(t 2 +2{3t)'l.] 
'(49) (~ c Y' K n (c) c>O 
cos [c (e t-1)'h] 
r(p + ~> 2rr y, (l-e- f) y, 
(50) 
aP K (a) ~ (ef-1)'1. v J [2a (et-1) '1.] v-e 
r(p+ 1) v 
Rev> -1, a> 0 
(51) Jv(a'l. p 'h) Kv (a 'I. p '1.) a>O ~t- 1 J.)~a/t) 
(52) Y (ay,py,)K (a'l.p'l.) v v a>O ~t-1 Y v(~a/t) 
(53) H 11l(a'hp'I.)K (a'l.p'l.) a> 0 ~ t H ~~~(~aft) 
v v 
(54) H 121 (ay,py,)K (a'hp'l.) 
v v a>O ~t- 1 H~21 (~a/t) 
(55) PY, In(bp)Kn+l{ (bp) b>O 
(-1)n cos[(2n+~)cos- 1 (%t/b)] 
~rr(4b 2 t-t 3)]'1. 
0 < t < 2b 
0 t > 2 b 
(56) Kv(ay, p y, + f3 y, p '1.) %t-le-Y,Ia+f3llt I [~(a-{3)/t] 
v 
I ( y, y, {3'h 'h) xvap- p 
Rea > 0, Re {3 > 0 
s = (p 2 - a2) Y., y = (t 2 - b 2) y, 
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Modified Bessel functions of other arguments (cont'd) 
g(p)=foo e-Ptf(t)dt 
0 
f(t) 
(57) I 11 [~ b (r- p)] K)~b (r+p)] 0 O<t < b 
r = (p 2 + a 2) ~' Rev>-~ (t 2 -b 2)-~ J [a(t 2-b 2)~] 2!1 t>b 
(58) Iv+p (c) K 11 _P (c) ~J2 )2c sinh~t) 
c > 0, Rev>-~ 
(59) p 2v[K (a~ p~)]2 Rea > O ~rr~a~~-~t - 311-~e-~a/tw (a/ t) 2!1 !1,!1 
(60) e~la+.B>PK (~ap)K (~f3p) 11 (a{3) v-'A (a+ t) -v-l( (/3 + t) -v-!4' 2v 2v 
JargaJ < rr, Jarg/31 < rr X p 211_~ (2a-l/3-l (a+t)(,B+t)-1) 
(6l) ~ ( ~ ~) ( ~ ~ p Kv+~ a p K 11_~ a p ) ~(2a)-~rr~t- 1 e-~a/tw~ (a/t) ,!I 
Rea > 0 
(62) p~Kv+'A (bp)Kv-':4 (bp) b>O 0 0 < t < 2b 
2~ 11~ cosh[2 vcosh- 1 (~tjb)] 
(t 3 -4b 2t) ~ 
t > 2b 
(63) p~e 2apKv+l( (ap)K 11_l4' (ap) (2rr) ~ [t{t + 2 a)(t + 4 a)]-~ 
JargaJ < rr x cosh[2 v cosh -I 0+ ~t/ a)] 
(64) K (a~p~+.B~p~) v ~t-Ie -~la+,Bllt K)~ (a-.8}/t] 
x K)a~p ~ -.B~p~) 
Rea> 0, Re /3 > 0 
(65) K
11 
[p ~ + (p -1) ~)KJp~-(p -1)~ ) ~t- le ~t-1/tKv(~t) 
(66) K
11
[(.\S/ a)~) K)(.\a/S) ~ ] A. -1 -1 ~t -1 e -'~ a t Kv(a.\t) 
S = (p 2 - a 2) ~ + p 
Re (A/a)> 0 
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5.17. FWlctions related to Bessel functions 
g(p)=J00 e-ptf(t)dt 
0 
f(t) 
(l) J ll (p)- Jll (p) IT-t sin(lm)(t 2+ n-~ ((t 2+1)~-t)ll 
(2) c sc(ITp) [J (a)-J (a)] -1 -a sinh t rr e p p 
Rea ~ 0 
(3) Ev(p)+Y v(p) -(t 2+ 1)-~ l[(t 2 +1)~ +tF 
+ COS (VIT)[(t 2+ 1) ~ -t)11} 
(4) p- 1 [H 0 (ap)-Y 0 (ap)] 2 IT-1 sinh-
1 (t / a) 
(5) Yz rr[H 1 (ap)-Y 1 (ap)]-1 
iargal < Yz 11 
a- 1 t (t 2 +a 2) -~ 
(6) p-11 [11
11
(ap)-Y 
11
(ap)] 
2' -va-v 
(t2 + a2) v-~ 
11 ~ r (v+ Yz) Rea > 0 
(7) p~ [H~ (p 2/ a)-Y ~ (p 2/ a)] arr-~ t ~ J_~ (~at 2) 
a > O 
(8) p ~ [II_ ~ (p 2/ a)- Y -!4 (p 2/ a)] arr-~ t~ J~ (~at 2 } 
a > O 
(9) p 3/2 [II_)( (p 2/ a)- y -;'( (p 2 / a)] - !l;; a2 17 -t/2 t312J_~ (~at2) 
a > O 
(lO) p3/2 [H_!4 (p2/ a)-Y -~ (p2/ a)] Yz a 2 1T -1/2 t 3/2 J -;'( (~ at 2) 
a > O 
( ll) P- ~ H v ( 2; ) 2rr-~ av+t t ~ + ll Re(,\ + v) > -1 r( v+ 3/ 2) r (,\ + v+ 1) 0 3 3 A+v+1 A+v a2f~ x ,~ l;2, v+2' ~2+1;-4 
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Functions related to Bessel functions (cont'd) 
g(p)= .(' e -pt f(t) dt f(t) 
(12) p-~ [H
0 
(2ap~)-Y 
0 
(2ap ~)] 2 2 IT-3/2 t- 112 e ~a It K
0 
(~ a 2/ t) 
(13) p -~II [H_II (ap ~)- y -~~ (ap ~)] 2 11 1T-I a-~~ cos (V77)t11- 1exp(~ a 2t -I) 
Rev > -~ x Erfc (~ at-~ ) 
(14) p -~ ~~-~ [H
11 
(ap ~)- ~(ap ~)] 21T-~ a-l [['(~ + v)rl t-~ II 
x e - W --~a) (a 2J 8 t ~ 11' ~ II 4 t 
(15) f'(p+~)2Pa-p H (a) p IT-~ (e f_l)-~ sin [a(l-e-t) ~] 
(16) p-I [ I
0 
(bp)-L
0 
(bp)] b > O 21T-I sin-1 (t/ b) 0 < t < b 
0 t > b 
(17) ~ IT[L 1 (bp)-I, (bp)]+ 1 b > O b- 1 t(b 2 -t2)-~ 0 < t < b 
0 t > b 
(18) IT~ f' (v+~) p - 11(I)bp) -Lv(bp )) 21-11 b -~~ (b 2 -t 2) 11-~ 0 < t < b 
Rev > -~, b > O 0 t > b 
(19) IT~ (2b ) 11[' (v + ~) p -~~ e -bPL"'(bp) (2 bt-t 2 ) ~~-~ 0 < t < b 
Rev > -~, b > O -(2bt-t 2) 11 -~ b < t < 2b 
0 t > 2b 
(20) ~ IT~ r (v+ ~) p -~~ cschp Lll (p) [2 (t -2 k) -(t -2 k) 2]"'-~ 
Rev > - ~ 2k < t < 2k+1 
- [2 (t- 2 k)- (t - 2 k) 2]11-~ 
2k + 1 < t < 2k + 2 
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Functions related to Bessel functions (cont'd) 
g(p)=J00 e-Ptf(t)dt 
0 
f(t) 
(21) r (v+ ~) p -v csch ~ p) [Jv(p) 0 0 < t < 1/2 
- Lv(p)] Rev > -~ 477-~ [~+t-k-(t-k) 2]v-~ 
k + 1/2 < t < k + 3/2 
k=O,l,2, ••• 
p-A Lv(2a/p) 
277-~ av+t t "-+v 
(22) 
r(v+3/2)r(A+v+ 1) Re(A + v) > -1 
~ 3 3 A+v+-1 A+v id 
x 1F4 1;-,v+-, --,--+1; 2 2 2 2 4 
(23) P -~ [1
0 
(2 ap ~)-L 0 (2ap ~) (1Tt)-~ e -':lz o.z/t 1 0 (~ a 2/t) 
Re a>O 
(24) p-~v [L_v(ap~)-..z;_(ap~)] i 11 -t 2va-v cos(v1T)tv-t 
Rev > -~ x exp (~a 2 t -I )Erf (~iat -~ ) 
(25) r(~-p)(~b)P[J (b)-L_ (b)) 
p pb > 0 
11-~ (1-e -r)-~ sin [b (e t-1)~] 
(26) So, v(p) (l+t 2)-~ cosh(vsinh- 1 t) 
(27) s_,,)p) v- 1 (1+t 2)-~ sinh (vsinh -t t) 
(28) p-IS o,)p) v- 1 sinh(vsinh-1 t) 
(29) p-'s,,v(p) cosh (v sinh -t t) 
(30) p I-2A-J.J.S (p J a t-11-tzA.-1 
J.L,v a r(2A) 
ReA > 0, Re a > O ( 1-~v 1-~v 1 ? X 3F'z 1, -2-, -2-; A, A +2 ;-~f 
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Functions related to Bessel functions (cont'd) 
g (p )= f
0
00 
e -pt f(t) dt f(t) 
(31) ~ s (~ 2) Rep.>-~ 2 2 1J.+I [r<2 11+3/2)r1 t~ P -JJ.-I,~ 2p 
xs ~(~t 2 } IJ.• 
Further similar formulas may be found in Nederl. Akad. Wetensch. 
Proc., 1935: 38, Part II, P• 629. 
(32) p-IJ.-~ S (2a~p~) 2 21J.-I a-~ tiJ.e ~aftw (a/t) 21J., 2v !J.,ll 
Re (p. ± v) > - ~. largal < rr 
(33) p-~~~s (2a~p~) !J.,II 2JJ.-I a-~ 11 t v-1 e aft 
Re(p.- v) < l, larg al < 11 X r(~ p.+~ v+ ~' a/t) 
(34) p-1 s2,11(ap)-a (v-1/ v) sinh [v sinh -I (t/ a)] 
(35) 2 0 n (p) [t+(l+t 2}~]n + [t - 0+t 2}~]n 
(36) Sn(p) 
[t+(l+t 2}~]n- [t-(l+t 2)~]n 
(l + t 2 )~ 
5.18. Parabolic cylinder functions 
(l) ~ 2 2 r(v) e ,.a P D _)ap) -v 11-1 -Y.t 2 /a2 a t e 
Rev> 0, largal < ~77 
(2) 2 2 r(2v) p-1 e~ap D_2)ap) 211+1 y(v,~t2fa2) 
Rev> 0, largal < ~77 
(3) D _2 v (2 b ~ p ~) 0 0 < f < b 
Rev> 0, b>O 2~ -vb ~ (t- b) v-1 
t > b 
r(v) (t+b) 11+~ 
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Parabolic cylinder functions (cont'd) 
g(p)=J00 e-ptf(t)dt 
0 
f(t) 
(4) P-~o (2b~p~) 1-211 0 0 < t < b 
Rev> O, b>O 2 ~ - 11(t- b )1'-1 
r (v) (t+ b) v-~ t > b 
(5) r(v)el{ap D_211(2~al{p~) 2-11 a~ t v-t (t +a) -v-l{ 
Rev> 0, largal < 11 
(6) · r (v) p -~ e ~ ap D (2~ al{ p l{) 1-211 2l{ -v t v-1 (t+ a)~ -v 
Rev> O, largal < 11 
(7) r(2v) p-Ye~ajp D (a~p-~) 
-2v 
(2t)v-1 e-2~a~t~ 
Rev> 0 
(8) -v -~ajp D ( ~ -~) p e 2!1-1 a p 211+~ 11-~ t 11- 1 sin (li7T- 2~ a~ t l{) 
Re v>O 
(9) 2p+v r(p+ v)D -2p (a) t a2e-t j e ~t (e t -l) -v-~ exp -
largal <~11 
4(1-e-t) 
X D 2)1 Ul-: -t) J 
(10) r(v+ l)D _11_1 (pe l{7Ti) 71l{ Jv+~ (~t2) 
x D (pe -~ 1ri) Re v > -l 
-v-1 
01) 2 ~ r (v) D _11 (2~ p ~ e l{ 7T i) t 11 - 1 (l+t 2)-~ [l+( l+t 2)~]l{ -v 
xD_11 (2~p~e-l{7Ti) Rev> 0 
(12) ePD (2~p~)D (2%p~) cos! vcos-
1 [(l+t)-1]1 
v-~ -v-~ [71 t (t + l)(t + 2)] ~ 
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Parabolic cylinder functions (cont'd) 
g(p)=J"" e-Ptf(t)dt 
0 
f(t) 
(13) p -~ e ~<a+,Blp D4 t.t (2~ a~ p ~) 2-~ t -t.t-v-'.0 (t + a)t.t-v-'.0 
X D (2~ {3~ p~) x(t+{3)v-J.L-'.O (-t-a-{3)t.t+v+'.4 
4V 
Re (IL + v) < ~ x P v+J.L+'.O [a~ f3 ~(t +a)-~ (t +/3)..J/,] 
largal < 11, larg/31 < 17 
2v-2J.L-~ 
5.19. Gauss• hypergeometric function 
(l) F (a, {3; y; ~-p/A.) ..\f'(y) (..\t)~la+,B-31 
Rea> 0, Re f3 > 0 f'(a) r ({3) 
X W ~ la+,B+ 11 -y, ~ (a:-,Bl (..\ t) 
(2) f' (a) p -a F (a, {3; y; A/p) ,\ -~y ta-~y- 1 M (..\t) 
Rea> 0 
~y-,8. ~ 'Y -~ 
(3) p'Y-1 (p -l)n F [--n, a; y;p/(p-1)] 
Re y < 1- n 
n! lf'(l-y)]-1 t -y -n L ~y-n (t) 
Re (a- y) > n- 1 
(4) p"+n(l+p)-•-n-2 (-1) .. +nt -1 k 2a+2 (~ t)k 2n +2 (~ t) 
x F (-m, -n; 2; p - 2) 
[ 1 ~-1)j ( 1)217 2 1-a (5) (p+1)-2aF --n,a;2-v;  n. t 2a:- 1 [La:- ~ (t)J2 f'(a)f'(~+n) n 
Rea> 0 
(6) (p 2+ a2) -A f'(A.+IL+~) ( ;)~-A.-t.t 
f'(2,\) 0 1 a 2 ) A.-J.L-~ J ( ) X F A, IL; ..\+IL+-; ,-2--2 x t A+J.L- Y. at 2 p +a 
Re ..\ > 0 
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Gauss' hypergeometric function (cont'd) 
g(p) = J: e-ptf(t)dt f(t) 
(7) (p _ a)n (p _ {3)" p -a - n-2 (m + 1)! (n + 1) ! (-1) a+n e ~Ia+ ,B ) t 
x F[-m, -n;-m -n-1; 
(m+n+1)! af3t 
x k 2n +2 (~at) k 2.+2(~ f3t) P (p-a-{3) J 
(p-a)(p-{3) 
(8) (p -a)n (p -[3)• p-a-n-~ (-2)•+n (m+n)! e ~la+,B lt 
x F[-m,-n;-m-n+ ~; (2m+2n) !rr ~ t ~ 
x D2n (2 ~ a~ t ~)D2 .. (2~ a~ t~) p (p-a-{3) J 
(p-a)(p-{3) 
(9) (p -r(e-m· p -. -.-, (-l)"+n(-2)•+n+t (m+n+1)! - (2m+2n+2)! (rraf3t)~ 
x F -m,-n;-m-n-~; x e~<a+,B >to (2 ~ a~t~) 
p(p-a-{3)] 2n+1 
(p - a)(p- {3) x D (2~ a~ t~) 2a+1 
(p- a)n(p-[3)• p - a-n-A-1 m! n! t"-(lO) L "- (at) L "-(f3t) 
x F [-m, -n; -m -n->.; 
f'(m + n+,\+1) n • 
p (p- a- {3) J 
(p-a)(p-{3) Re ,\ > -1 
(ll) B (p, y)F (a, {3; y+p; z) ( 1-e- ryy- t F [a, f3; y; z (1-e- f)] 
Re y > 0, larg(z - 1)1 < rr 
(12) f'(p) [' (~ -IL-v) [' (~ -IL+ v) 
f'(p + ~) 2 2!J-+1rr(1-e -r) ~ 
x F ( -1L-v, 7:; -IL+ v; p + ~ ; z2) x (1-z 2+ z 2e-t)!J-
lzl < 1 x iP 21L(z (1- e - t) ~ ] 211 
+P 2 1L(-z(1-e-t) ~]l 211 
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Gauss• hypergeometric function (cont'd) 
g(p)=J00 e - Ptf(t)dt 
0 f(t) 
(13 ) 
['(p) f'(- /L- v) f' 0·~ - /L+ v) 
f'(p+ 3/ 2) - 4J.L+X TT Z 
x F (X -/L- v , 1-ll+ v; p +3/2; z2) x 0- z 2 + z 2 e - t) J.L 
lzl < 1 x iP 2 J.L[z (1-e - t) X] 
2v 
-P 2 J.L[-z (1-e - r)X]j 
2V 
(14) B(p, v)F(a,p ; p + v;z) (1- e - t) v - 1 (l- ze -t) - a 
Rev > 0, larg(z - 1}1 < TT 
5.20 . Confluent hypergeometric functions 
( 1) p-J.L- X e-XIa+blpMK [(b - a)p] 
,J.L 0 0 < t < a 
Re (ll ± K) > - X, b > a~O (b - a) X - J.L (t - a) K+J.L- X 
B (X + K+ IL• X -K+ /L) (b - t) K- J.L+X 
a < t < b 
0 t > b 
(2) PK eX a fp M (a/p) aX f' (21l+ 1) -K- X I 2 X X K ,J.L f'( X) t 2 J.L( a t ) 
Re (K- ll) <X /L-K + 2 
(3) X 2 - X [f'(2v+ l)J2 p M ':4 ,v (a/p) M _t.4 ,v(a/ p) 2 v at 
Re v>-~ f' (2 v + X) 
X J [e ':4TT i(2 at) X] 
2v 
x J [e-':4 TT i(2 a t) Xl 21' 
(4) - J.L- X W ( ) 0 o < t <X p K,J.L p 
R e (ll- K) > X 1 (t- X ) J.L- K- X 
f'(/L +X - K) (t +X)-J.L- K+X 
t >X 
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Confluent hypergeometric functions (cont'd) 
g(p)=J00 e-ptf(t)dt 
0 
f(t) 
(5) P-Te~apw (ap) K,JL (l+at-1)!-{KpK ~(l+2t/a) JL-
larga\ < TT, Re K < 1 
(6) -IL-l{ !.{ ap W ( ) 
aX-JLtJL-K-X(a+t)JL+K-X 
p e K ,JL ap r<~ -K + f.i.) 
\arg \a\< TT 
Re (~ - K + fl.) > 0 
(7) PKTX e Xp W (p) 2-2K-X t-K-\( U+t)-X K,JL 
xP 2K+X[(l+t)l{] Re K < ~ 2JL-X 
(8) P K -T e XP w (p) K,JL Re K <% 2-2K+X t -K+\( p 2K-~ ((1 + t) !.{) 2JL-X 
(9) p -cr e Y,pfaw (p/a) a -K (r(a-K)rl tcr-K-1 K,JL 
\arg a\ < TT, Re (a- K) > 0 X 2F1 (~-K+ fl., ~-K-f.L; a-K;-at) 
(10) -2JL-T e~"P 2W ( 2) r(2f.i.+ 1) p -3JL,JL ap 2 8 1La-1L t 41L 
Rea> 0, Re IL > -1/8 
r (8 f.i.+ 1) 
xexp(-~) I (~) 8 a · 21L 8 a 
( ll) p-2 JL -T e~"P 2 2T-K+JLaX<JL+K+Tl E t2~ IT' K ,JL (ap 2) t!L-K-T exp --
Rea > 0, Re(K- IL) < ~ r (1-2 K+ 2/l) 8a 
C2) x M -
-X<K+3JL), ~~JL-K) 4a 
2 y, -K-X K (2 X X) 
(12) p K lfi K,JL(a/p) Re(K±IL)<~ a t 2u a t 
r <~- K + 11) r <~-K- f.L) 
-----..__ 
~­
.m;;;;~_ 
-~~--~:.-~~rei"'·~~~~-~~ 
--..:;;~~,--~~~~~illtWiiiri~-'''~= ---~ 
--~-=:;c:~~~~-,~~~ 
-----~..a::nihi··~~ 
s;-,-~~~w;·!Jp~~~~----"1$. ~.(_~~~ 
--- 4~;-..-~~~ ~~- - ·-• .,,_,_ __ 
--.. <:~-----:::-.-:::~~~~~~~ 
~~ 
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Confluent hypergeometric functions (cont'd) 
g(p)=J00 e-ptf(t)dt 
0 
f(t) 
(20) p X W ~ •" (i a/ p) W~ ,11 (- i a/p) -
4a(~ TT/ t)X K 2)(2at)X] 
r (~+v) ro~-v) 
IRe vi<~ 
x IJ2 )(2 at) X] sin [(v- ~) TT] 
+ Y 2 )(2 at) X] cos [(v- ~) TT]I 
(21) -3/2w ~. 2;, ) (~rr3t)X J_K+ !/8 (~at 2) J_K_,,J~at~ p K,!/8 "tp a 
r (3/8-K) r (5/8-K) 
X W K,!/8(-~ ip 2/ a) 
Re K < 3/8, a>O 
(22) r<~-K+~£+p) a -XI1 +2J.L+pl 
e-<X +K+J.Llt 
(1-e -t)K+J.L-X 
r (l+2~£+p) r<~+K+~£) 
x MK-Xp,J.L+Xp (a) x exp[-a(~-e - t)) 
Re (~ + K + IL) > 0 
(23) r (~- K-1£+p) WK-p,J.L (a) aX-J.L(ef-l)2J.L-1 exp[-~a 
Rea > 0 + (~- K-1£) t -a/ (et-1)] 
(24) r <~ + ~£+ p) r<~ -~£+ P) (l -t)-K [ ~a J W (a) 
-e exp -
rn-K+p) -p,J.L {l-e-t) 
larg al < TT 
x W [-a j K,J.L (et-l) 
(25) r <~-K- 11+ p) 
r (l+p) WK-Xp,J.L-Xp(a) 
1 X 
---- (et-1)11-- exp(-~aet) 
r(21£+ 1) 
Rei! > -~ 
xM -K,J.L[a(e t-1)] 
(26) J.L-X +XpW ( ) [r (~ -IL- K)r! (e f-l) - X -J.L-K a K-Xp,J.L+Xp a 
Re(IL + K) < ~ . Rea > 0 x exp l- (~-1£+ K) t-a(et-%)] 
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Confluent hypergeornetric functions (cont'd) 
g(p)= J 00 e -pt f(t) dt 
0 f(t) 
(27) r (~ + p.+ p)MP·IJ. (a) w_P.J.L ({3) ~r (2p.+ 1)a~ 13~ csch (~t) 
Rea > 0, Re l3 > 0 X e ~ (a-,B)ctnh (~ t) 
x c'zJ.L[a~ 13~ csch(~t)] 
(28) r <~+ p.+p)r <~ -p.+ r > ~a~ 13~ csch (~t)e~<a.+,Blctnh (~t) 
X w_p.)a)W+p)f3> x K 2)a~l3~ csch(~t)] 
Rea > 0, Re {3 > 0 
(29) p-ve-tl<apl k (2- 3 p- 1) 2n ~ (-1) n-t (t n-~/n !) ~ (t~) 
(30) r(v+1)p-ve-~o.fp -i sin(VTT)tv-~H 121 (2a~ t~) 
x k -zv<~ e 1T i a/p ) I Rev> 0 
(31) r(v+ 1) p -ye -~a.jp i sin(vrr)t"-~ H 111 (2a~ t~) I 
x k (~ e -1ri a/p) Rev> 0 
-2y 2 
5.21. Generalized hypergeometric functions 
(l) r(a)p-o- tO"_, 
,.Fn+l(a,, ••• ,a.; p1 , ... ,pn, a; At) 
x,.Fn(ap•••• a.; Pp•••• Pn; >../p) 
m::; n + 1, Rea> 0 
(2) r(2a)p-2"" t 2o- -I 
X •Fn(a,, ••• ,a,.; Pp•oo•Pn; >..2;1>2) X • .Fn+z(a,, ••• ,a ; Pp••••Pn• a, a+~; 
m::; n + 1) Rea >0 ~>..2tf) 
(3) r(ka)p-ko- t ko- _, 
• .Fn+k (a,, •• • , a.; 
x .Fn(a" ••• ,a. ; Pp .. ••Pn; >..k / p k) Pp• .. •Pn• a, a+ 1/ k, ••• ,a+k-1/k; 
m ::;n + 1, Rea > 0 >..ktk/kk) 
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Generalized hypergeometric functions (cont'd) 
g(p)=J"" e-Ptf(t)dt 
0 
f(t) 
(4) p-~ -~ -~ F. (~ ~ ~ ~ TT t 2a 2n 2U,• 2U,+ 2••••• 21Z,.• 
x.Fn(a,. ... ,a.; p., ... ,pn;->.p~) ~a .. +~; ~p1, ~p1+~, ... ,~Pn• 
m :::;n 
~Pn+~;-2" -n-2 A 2/t) 
(5) B (p, .\) {1-e -t)A-1 F (a, {3; y; ze-t) 
X 3F2(a, {3, p; y, p +.\; z) 
ReA > o, larg (z - l)l < TT 
(6) B (p, A) (l-e- t)A-1 F (a, {3; y; z 0-e -t)] 
x 3F2 (a, {3, ,\; y, p +A; z) 
ReA > 0, larg (z - 1)1 < TT 
(7) 2 2P+Of3 (p, p +a) 8-1 [(l-8)a.+(-l)"(l+8)Clj Pn((J) 
X 4F/-n,n+l,p+a; 1, 2p+a; l) 8=0-e-f)~ 
(8) B (p, a) (l-e-t)o--1 
X a+1Fn+1(a, ... ,a.' p; X .Fn(a1 , ... ,a,.; p,. ... ,pn; ze -t) 
p, ... ,pn,p+a;z) 
Rea> 0, m:::;n+l 
lzl < l if m = n + l 
(9) B (p, a) 0-e -t)o- - 1 
X ,.+1Fn+1(a1 , ... ,a., a; x .Fn(a ,. ... ,a.; p,. ••• ,pn;zO-e ""1)] 
p,. ... ,pn, p +a; z} 
Rea> 0, m 'S_n + l 
lzl < l if m = n + l 
(10) p - A.- J.L -r. esc (vrr) tA.+~ J.L-1 (t + 2)~ J.L 
xE t-v, v+l, A+11: 11+l: 2p) x P~J.L(t+ l) 
Re (,\ + 11) > 0 
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Generalized hypergeometric functions (cont'd) 
g(p)=J"" e-Ptf(t)dt 
0 
f(t) 
(11) p -II.E (p.+v+1, p. -v, A: p. +1: 2 p) 2J.Lr (p.+ v + 1) r (p.-v)t/1..-!.-: J.L_, 
ReA> 0 x(t+2)-l-:J.Lp-1L(t+1) 
'II 
(12) p-'>' E<a.f3,y:o:p) Re y > 0 r (a) r(f3) tY _, F <a. f3· s· -t) 
r(o) ' ' 
-a 
• E(m;ar:n;f3
5
:p) a 
-I {13) p t .. E(m-1;ar:n;f3 5 : 1/t) 
Rea >0 
• 
(14) r(p-a.,) a (ef-1) " 
xE (m; ar: n + 1; f31''"'f3n, p: z) xE [m -1; a" ... ,a. _ 1 :n; 
Rea 
.. 
>0 f3 1, • .. ,f3n: z/(1-e- f) 
5.22. Elliptic functions and theta functions 
(l) p-'K(a/p) ~ TT I~(~ at) 
(2) K (a/p)-~" ~TTa I0 (~77t) I,(~at) 
(3) pK (a/p)-~ TTP ~TTa 2 1~[I0 (~at>f+[I1 (~at)] 2 
+~ I0 [~at) I2 (~at)l 
(4) ~TTp-pE(a/p) ~TTat- 1 I0 (~at) I, (~at) 
{5) p [K (a/p)-E (a/p)] ~ TTa 2 [~(~at)+ I~(~ at)] 
(6) p (p2-a2)-' E (a/p) ~ TT I 0 (~at)[I0 (~at) 
+at I 1 (~at)] 
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Elliptic functions and theta functions (cont'd) 
g(p)=J00 e-Ptf(t)dt 
0 
f(t) 
(7) r- 1 E(a/r) ~IT~ (~at)[J0(~at)-at J;(~at)] 
(8) r- 1 K(a/r) ~" J~(~at) 
(9) (1- ~a 2 r- 2) K (a/r)-E (a/r) ~1Ta 2 J:(~at) 
(10) r- 1 [K(a/r)-E(a/r)] ~ ITat J 0 0'2at) J 1 (~at) 
P-l{ 01 (a,i1Tp) IT-){ 
00 (-1) n J 0 [2 (a+n- ~) t ){] (ll) :£ n= -oo 
(12) p -){ 0 2 (a, iiTp) IT-){ ~ (-l)n J 0 [2(a+n)tl{] n= -oo 
p -){ 0 3 (a, i 7T p) IT-~ 00 ~ [2(a+n)tl{] (13) :£ 
n= -oo 
04) p -){ 0 4 (a, iiTp) IT- y, 00 ~[2(a+n+~)tYz] :£ 
n = -oo 
00 (-l)nsin[2(a+n- ~)t ){] (15) p - 1 01 (a, irrp) !Real<~ -1 L IT a+n- ~ 
n= -oo 
00 (-W sin [2 (a+ n) t Yz] (16) p- 1 0 2 (a,i1Tp) 0 <Rea< l IT-1 l 
n= -oo a+n 
00 
sin [2(a+n) t~] (17) p-1 03 (a,iiTp) 0 < Rea < l - 1 l 7T a+n 
n= - oo 
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Elliptic functions and Uleta functions (cont'd) 
g (p) = J"" e -pt f(t)dt 
0 
f(t) 
"" sin [2(a+n+ ~)t ){] ( 18) p-I (} 4 (a, irrp) !Real<~ -I l 7T a+n+~ 
n-= -oo 
(19) p- 1 0 2 (0,irrp) - 0 0<t<~rr 2 
2n+2 
rr 2 (n+l/2)2 < t < rr 2 (n + 3/ 2)2 
(20) p- 1 0 3 (0,irrp) 2n + 1 7T 2n 2 < t < 7T 2 (n + 1) 2 
(21) p _, (} 
4 
(0, irrp) 1 (2 k) 2 7T 2 < t < (2 k + 1) 2 7T 2 
-1 (2k+1) 2 rr 2 < t < (2k + 2) 2rr 2 
(22) p -v (} 1 (a, irrp) 7T-l{ tl{v-~ 
Rev~~. !Real <~ "" (-1)" J~-~ [2(a+n - ~)tl{) 
X I (a+n -l-·0 11-l{ 
n == -oo 
"" (-1)"Jk:_~[2(a+n)t ~] (23) p -v (} 
2 
(a, irr p) -){ l{v-~ I 7T t (a+n) 11-~ 
Rev:?~. 0 <Rea< 1 n= -oo 
"" Jv- l{ [2(a+n)t~J (24) p -v (J 
3 
(a, irr p) -~ ~v-~ 2 7T t (a+n) 11-~ 
Rev~~' 0 <Rea < 1 n= - oo 
"" J11_~[2(a+n+~)t~] (25) p-11 e. (a,irrp) 7T - ){ t~ v-!.{ l (a+n+~)v-l{ 
Rev > ~. !Real < ~ n= -oo 
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We call 
g(s)= ~ltlf(x); sl = f
0
00 f(x)x•-l dx 
the Mellin transform of f(x), and regard s as a complex variable. The 
function f(x) is called the inverse Mellin transform of g (s). Under certain 
conditions, the inverse Mellin transform may be represented as an integral, 
see 6.1 (l). We give tables of both Mellin transforms and inverse Mellin 
transforms. In chapter VI transforrr. pairs are classified according to 
f(x), in chapter VII according tog (s). 
Mellin transforms are virtually two-sided Laplace transforms and may 
be expressed either as exponential Fourier transforms in the complex 
domain, or as combinations of Laplace transforms. 
Wllf(x);sl = g lf(ex); isl = l31f(e t); -sl + l3!f(e-t); sl. 
Accordingly, information about Mellin transforms is found in several 
works on Fourier and Laplace transforms. The two most important sources 
are Doetsch (1950) and Titchmarsh (1937). 
For the same reason it seems sufficient to give comparatively brief 
tables of Mellin and inverse Mellin transforms. Further transform pairs 
may be obtained by means of the methods indicated in the introduction 
to this volume, by means of the general formulas given in sections 6.1 
and 7 .1, and from tables of Fourier and Laplace transforms by means 
of the formulas given above. 
REFERENCES 
See also under Fourier and Laplace transforms. 
Doetsch, Gustav, 1950: Handbuch der Laplace Transformation, vol. I, Birk-
hauser, Basel. 
Titchmarsh, E. G., 1937: Introduction to the theory of Fourier integrals, Oxford, 
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CHAPTER VI 
MELLIN TRANSFORMS 
6.1. General formulas 
f(x) g(s)= J 00 f(x)x s-l dx 
0 
c +ioo (l) (277i)-l J . g(s) x-sds g (s) 
c- 100 
(2) f(ax) a > O a-•g(s) 
(3) xa.f(x) g(s+a) 
(4) f(l/x) g (-s) 
(5) f(x h) h > O h- 1 g (s/h) 
(6) f(x-h) h > O h- 1 g(-s / h) 
(7) x /3 f(ax h) a > 0, h > O h-I a-<s+f3Vh g[(s + 13}/ h] 
(8) x /3 f(ax -h) a > 0, h > O h-I a <s+f3Vh g [- (s + ,g}/h] 
(9) f' (x) -(s-l)g(s-1) 
(lO) r<n>(x) (-l) n (s -n) n g (s -n) 
(ll) (x :x) n f(x) (-l)n S n g (s) 
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308 INTEGRAL TRANSFORMS 6.1 
General fonnulas (cont'd) 
f(x) g(s)=J;' f(x)x•- 1 dx 
(12) c:x x) n f(x) (-l)" (s - 1) n g (s) 
(13) x a J;,oo ~ 13[1 (x () {2 (~) d~ g 1 (s +a)g 2 (l-s-a+,g} 
(14) X a Joo ~13[, (x/ ~){ 2 (~)d~ g 1 (s + a) g 2 (s +a+ {3 + 1) 0 
6.2. Algebraic functions and powers witb arbitrary index 
(l) X 0 < X < 1 2s-1(s+1)-1(2•-1) s~O 
2-x 1 < x < 2 2 log 2 s =O 
0 x > 2 Res > -1 
(2) (l+x)-1 0 < x < 1 ~ t/f(~ +~s)-~ t/f(~s) Re s> 0 
0 1 < x < oo 
(3) (a+x)-1 largal < TT rra•-l csc(rrs) 0 < Res < 1 
(4) (a-x)-1 a > O rra • -l ctn (rrs) 0 < Re s< 1 
The integral is a Cauchy 
Principal Value 
(5) Cl+ax)-1 0 < x < b b's-1 2F,(l, s; 1+s;-ab) 
0 x > b Res > 0 
larg(1-ab)l < rr 
(6) (1+ax)_"_ 1 larg a! < rr cs-1) (-l)"rra-• esc (rrs) n 
0 < Res < n + 1 
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Algebraic functions (cont'd) 
f(x) g (s )= J 00 f(x)x •-1 dx 
0 
(7) (a+x)-1 ({3+x)-1 rrcsc (rrs)(a•-1-{3 •-1)/({3-a) 
iargal < rr, iargf31 < 7T 0 <Res < 2 
(8) (a+x)-1 (b-x)- 1 77(a+b)-1 [a•-1 csc(rrs)+b"-1ctn(rrs)] 
largal < rr, b>O 0 <Res< 2 
The integral is a Cauchy Principal 
Value 
(~ (9) (a-x) - 1 (b -x)-1 a>b > O 11 ctn (rrs) a - 0 < Re s < 2 b-a 
The integral is a Cauchy Principal 
Value 
(x+a)(x+{3)-1 (x+y)-1 77 [ ~{3-a) cy-a~ J (10) {3•-1 s-1 
iarg f31 < 7T s in(77S) {3-y + y-{3 y 
!argyl < rr 0 < Res < 1 
(ll) (x 2 +a 2) -1 Rea > 0 ~ rr a • - 2 cs c (X 11s) 0 < Res < 2 
(12) (x 2+ 2ax cos 61+ a 2)-1 
-11a •-2 esc 61 c sc (TIS) sin [(s -1) 61] 
a> 0, -77 < 61 < 77 0 < Res < 2 
(13) (x 2 +2ax cos61+a 2)-2 X77a•-4 csc(rrs ) (csc61)3 
a> 0, 
-11 < 8 < rr x I (s -1) sin 61 c os [(s- 2) 61] 
- sin [(s -1) 61]1 0 < R e s < 4 
(14) (a+x2)-1 ({3+x2)-1 ~ 7T esc (X rrs )(a ~. - 1- {3 ~. - 1)/ ({3- a) 
largal < 11, larg f31 < 77 0 < Re s < 4 
( 15) (a+x")-1 larg a! < 11 (77/ n) esc (77s/ n) a •/n- 1 0 < Res <n 
(16) {l-x)(1-x")-1 (rr/ m) sin(77/ m) c sc(77s/ m) 
x csc[(rrs +rr)/ m] O< Res <m -1 
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Algebraic functions (cor& 'd) 
f(x) g(s)=J00 f(x)x'- 1 dx 
0 
(17) (l+ 2x cos 8+x 2)-~ 11csc (77s) P ,_1 (cos e) 
-17 <8<77 0 < Res < 1 
08) x11 0 <X< 1 (s + v)-1 Res > -Rev 
0 X > 1 
(19) (1 + ax)-11 largal < 77 a-•s (s, v-s) 0 < Res < Rev 
(20) (1+ax)-11 O <x< b s - 1 b • i~ ( v, s ; 1 + s ; - a b) 
0 x >b Res > 0 
larg(1+ab)l < 11 
(21) 0 O <x<b a-11b s-11(v-s)-1 
(1+ax)-11 x > b x 2 F;(v, v-s; v-s+ 1;-a-1 b- 1) 
Res < Re 11 
(22) (1+2x cos 8+x 2)-11 2 11-~ (sin e) 11 -~ r (~ + v) 
-17<8<17 x B (s , 2v-s ) P7-=-:'-~ (cos e) 
0 < Res< Re 211 
(23) (l+x) 11(l+ ax)J.L larg al < 11 B(s,-11-v-s) 
x 2 F1 (- Jl, s ; - 11- v; 1 -a) 
0 < Res < -l{e(Jl + v) 
(24) (1-x) 11 (l+ax) J.L O<x<l B(v+ l,s) 
0 l < x <oo x 2F,(-J1,s, v+s+ 1;-a) 
Res > 0 
Re 11 > -1, I arg ( 1 + a) I < 11 
(25) (1+x 2)-~ [(l +x 2)~ +a] 11 2~·- 1 (a 2 - 1) ~ 11 +!0•ro~s) 
Rea > -1 x r U-v-s ) P 11+~· (a) ~· -1 
0 < Res<1-Rev 
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Algebraic functions (cont'd) 
f(x) g(s)=J00 f(x)x'- 1dx 
0 
(26) (1 +x 2) -~ [(cf-l)~(l+ x 2)~+a] 11 2~.-~ IT-~ e-~ i7T(s-1l 
Rev < O, Rea> 1 xr(l-v-s) r(~s )[r (- v)r 1 
x(a2-l)-lldllQ~·-~ (a) 
-v-~·-~ 
Res< 1- Rev 
(27) (1 + x 2) -~[cose ±i sin~1 +x2~P 2 ~· -~(sin e)~-~· r(~s) rn-s -v) 
Rev < O, -rr <8<rr r(-v) 
With either upper or lower x[rr-~ Q~·-~ (cos e) -X·-~ -v 
signs on both sides -~· ~p~·-~ ( 8)] + 2t TT -X·-~ -v cos 
Res> 0 
(28) (a 2 +x 2) - X [(a 2 +x 2) ~ +xF 2-• av+s-l B(s, ~ -~s-~ v) 
Rea > 0 0 < Res < -Rev+ 1 
(29) 0 0<x < 1 2-'B (~-~s +~v, ~-~s-~ v) 
(x 2 -1)-~ l[x- (x 2-l) ~]" Res< Rev+ 1 
+ [x - (x 2 -l) ~ r"l 1<x < oo 
(30) U+axh)- 11 Jarg al < rr, h > 0 h-I a-•(h B (s / h, v-s/h) 
0 < fie s <hRev 
(31) (1-x h) v-I 0 <x < 1 h-I B (v, s/h) Res> 0 
0 xz_1 
h > 0, Rev > 0 
(32) 0 0<x:s;1 h-I B (1- v-s/h, v) 
(x h_l)v-1 x~1 Res < h-h Rev 
h > 0, Rev > 0 
(33) (l-x 0 )(1-x "")-I 1T ~TT) ~TTS) ~TTS + TTaJ 
- sin - esc - esc 
na n na na 
0 < Re s < (n - 1) a 
312 INTEGRAL TRANSFORMS 6.2 
Algebraic functions (cont'd) 
f(x) g(s)=J: f(x)x•- 1 dx 
(34) (l+x211)-1 (1 +xav)-1 TT esc (rrv -
1 s /3) 
--
Rev> 0 I 8v 1-4 cos
2(rrv-1s/3) 
0 <Res< 5 Rev 
(35) (l +ax h) -IL(l + f3x h) -v h >O h - 1 a -•/hs (s/h, p. + v-s/ h) 
largal < rr, larg /31 < rr x 2F, (v, s / h; p.+ v; 1-/3/ a) 
0 < Re s < 2 Re (p. + v) 
6 .3. Exponential functions 
(l) e -ax Rea> 0 a-• r(s) Res> 0 
(2) e - j3x 0 < x <a /3-s y(s, f3a) Res > 0 
0 x>a 
(3) 0 0 < x <a {3-· r(s, f:3a) 
e - j3x a<x<oo 
Re {:3 > 0 
(4) (x+f:3)-1 e-ax r<s) f3 s-1 ea/3 r(l-s, a/3) 
Rea> 0, iarg/31 < 11 Res> 0 
(5) (:) e -ax Rea > 0 a-•r(s)«<> (s,a- 1) 
n 
where 
00 
~ h n «<> n (v, z)= [1- z log (h +nrv 
n= 
0 Res> 0 
(6) (e ax+ l)-1 Rea > 0 a-• r (s )(1-2 1-·) ({s) Res> 0 
(7) (eax -l)-1 Rea > 0 a-• r(s) ((s) Res> 1 
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Exponential functions (cont'd) 
f(x) g(s)=J00 f(x).x•- 1 dx 
0 
(8) e-ax (l-e-x)-1 Rea> 0 r(s) ((s, a) Res> 1 
(9) e -ax (1-f3e-x)-l r (s) ct> ({3' s' a) Res> 0 
Rea> 0, larg(l- {3)1 <TT 
(10) (e x-1)- 2 r (s)[((s -1)- ((s )] Res> 2 
(ll) e-ax (1-e-x)-2 Rea> 0 r(s)[((s -1, a-1) 
-(a-1) ((s, a-1)] Res> 2 
02) e-ax (1-{3e-x)-2 r(s) [ct>({3,s-1,a-1) 
Rea> 0, I arg u - {3) I < " -(a-1)Cl>({3,s, a-1)] Res> 0 
(13) e -ax 2-·j3x Rea> 0 (2a)-~· r(s) exp~:j 
x D _ • [{3 (2 a)-~] Res> 0 
(14) (1+x)--~ exp[-a(l+x)~] 2"-~ (Y:; a)~ -•r(s)K~ -• (a) 
Rea> 0 Res> 0 
(15) exp (-ax h) Rea> 0, h>O h-1 a-•/hr(s/h) Res> 0 
(16) exp(-mx-h) h- 1 a•lhr(-s/ h) Res< 0 
Rea> 0, h>O 
(17) exp (-ax h_ {3x -h) h>O 2h - 1 ({3/a)~•/h K (2a~ {3~) 
Rea> 0, Re {3>0 •/h 
(18) 1-exp {-ax h) -h- 1 a-•/h r(s/ h) 
-h <He s < 0 
Rea> 0, h>O 
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Exponential functions (cont'd) 
f(x) g(s)=J00 f(x)x 8 - 1 dx 
0 
(19) 1- exp(-ax-h) 
-h -t a 8 /1a ['(-s/h) 0 < Res < h 
Rea > 0, h > O 
6.4. Logarithmic functions 
(1) logx 0 <x < a s-1 a-• (log a -s-1 ) Res > 0 
0 x > a 
(2) (x+ a)- 1 log x largal < rr rra•-t csc(17's) [Ioga-rrctn(rrs)] 
0 < Res < l 
(3) (x + l)- 1 log x 0 < x < l ~ [t/1' (~ + ~ s)- t/1 1 (~ s )] 
0 l < x < oo Re s> 0 
(4) (x-1)-l logx 0 <x < 1 t/1' (s) Res > 0 
0 l <x< oo 
(5) (a- x )-1 log x a > O rra 8 _, [ctn(1Ts) log a -rrcsc 2(1Ts)] 
0 < Res < 1 
The in tegral is a Cauchy 
Principal Value 
(6) (x+ a) -t (x + {3) -t log x rr({3-Q)-' csc(1Ts)[a • -t log a 
largal < rr, largf3 1 < rr - f3 •-t log {3- TT ctn(rrs )(arl-{3.-T)] 
0 < Res < l 
(7) x"' log x 0 <x < l -(s + 11) - 2 Re s > -Re 11 
0 1 <x<oo 
(8) (1-x)v-t log x 0 <x< 1 B (11, s Ht/1 (s )- t/1 (11+S )] 
0 l<x<oo Res> 0 
Re 11 > 0 
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Logarithmic functions (cont'd) 
f(x) g(s)=J"" f(x)x'- 1 dx 
0 
(9) x 11 e-'cu log x Rea > 0 a -•-vr(s + v)[.p(s+v) -log a] 
Res >-Rev 
(lO) (1+x)-1 (log x) 2 17 3 csc 3 ("s) [2- sin 2(1Ts)] 
0 <Res < 1 
(ll) {l-x) v-1 (log x)2 0 <X< 1 B (s, v) l[.p (s)- 1/J (v+s)F 
0 1 <x<oo + 1/1 
1 (s)- 1/1 ' (s + v)l Res > 0 
Rev > 0 
(12) (a 2 +2ax cos 0+x 2) - 1 (logx)n 
-" cos e 
a> 0, 
-" < e < " dn 
xd [a •-2 esc (s") sin (s -1) 0] 
sn 
0 < Res < 2 
dn 
(13) e - "(logx)n 
-r(s) Res> 0 dsn 
(14) (log x)v-1 0 <x< 1 (-s)-vr(v) Res < 0 
0 X> 1 
Rev > 0 
(l5) log(l+ ax) jarg al < " TTS- 1 a-s csc(1Ts) 
- 1 <Res< 0 
(16) log(l+x) 0 <x < 1 s - 1 [log2-~ 1/J(~ s + 1) 
0 1 <x< oo +~ 1/J(~s +~)] Res > -1 
(17) 0 0 < x < 1 s-1 [~ .p(-~s)-~ 1/J(~-~s) 
log(l+x) 1 < x < oo -log 2] 
(18) log 11-xl 1TS - 1 ctn (1TS) 
-1 < Res < 0 
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Logarithmic functions (cont'd) 
f(x) g(s)=J00 f(x)x•- 1dx 
0 
(19) log(l-x) 0 < x < 1 -s -I [1/J(s + 1)-f/1 (1)] Res> -1 
0 x>1 
(20) 0 0 < x<1 s -I [rrctn (rrs )+ 1/1 (s + 1)-f/1 (l)} 
log(x-1) X > 1 Res < 0 
(21) (1+x)- 1 log(1+x) rr esc (rrs) [C + t/J (1- s)) 
-1 < Res < 1 
(22) (1-xP'-1 log(1-x) 0 < x < 1 B (s, v) [1/1 (v)-t/1 (v+s )) 
0 1 < x<oo Res > 0 
Rev > 0 
(23) (a+x)-'~~log(a+x). jargaj < TT a•-v B(s, v -s)[f/l(v) 
-1/J(v-s)+log a) 
0 < Res < Rev 
(24) log~~~ 1-x rr s -I tan(~ rrs) -1 < Res < 1 
{25) (1+x)-1 log(l+x 2) ~ rr esc {rrs)llog4 + (1-s) sin(~rrs) 
x [f/1(~-~ s)-1/J (~- ~ s)) 
-(2-s) cos(~ rrs) 
x [f/1 (1-~ s) - f/1(~- ~ s)]l 
-2 < Res < 1 
(26) log[x+(l+x 2)~) -~s -I a -•s (~ s + ~. - ~s) 
-1 < Re s< 0 
(27) log(l+2x cos 0+x 2) 2rrs-1 cos(Os) csc(rrs) 
-rr < O< rr 
-1 < Res < 0 
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Logarithmic functions (cont'd) 
f(x) g(s)=J00 f(x)x•- 1dx 
0 
00 
a" cos(nO) (28) log (l- 2 ae - .. cos 0+ a 2e -2.>:) 
-2r(s) l Res > 0 O<a<l, 
-rr<O<rr n+1 n = 1 
(29) For other integrands of the form 
f(x) log [g (x)] 
see Grobner, w. and N. Hofreiter, 1950: lntegraltafel . Zweiter 
Teil, Bestimmte lntegrale, p. 69·90, Springer. 
6.5. Trigonometric and inverse trigonometric functions 
(l) sin (ax) a>O a- I r (s) Sin(% 1T S) 
-l < Res < 1 
(2) sin ({3x) 0 <X< C %i(i{3)- 1 y(s,i{3c) 
0 c<x<oo -%i(-i(3)-• y(s,-i{3c) 
Res> -l 
(3) 0 0 <X< C %e~rrils-1l a-•r(s,-iac) 
sin ax c<x<oo +%e~7Til1-•la-• r(s,iac) 
a>O Res< 1 
(4) 0+x 2)- 1 sin(ax) a>O % rrsec (~s rr) sinh a 
+ % r (s) sin (% 7T s) 
x [e-ae ii1-•17T y(l-s,-a) 
- e a y(l-s, a)] 
-1 < Res < 3 
(5) ( l-x) v-1 sin (ax) O <x< l 
-%i B(s,v) [ 1F1(s ;s +v;ia) 
0 l <x<oo - 1F1 ( s;s + v, -ia)] Res> 0 
Re v > 0 
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Trigonometric functions (cont'd) 
f(x) g (s )= Joo f(x)x • - 1 dx 
0 
(6) (x 2 +a 2) 11 s in (bx) s ee under Fourie r-transfonns 
(7) e - ax s in ({3x) Re a > lim /31 (a 2 + /3 2) -~s r (s ) sin [s tan-1({3/ a )] 
R e s > -1 
(8) e - ax sin (/3x) 0 <x < c ~i (a+i/3)- ' y[s, (a+i f3) c] 
0 c<x<oo -~ i (a-ip)- • y [s,(a- i{3)c] 
Res > - 1 
(9) 0 0 <X< C ~i (a+i /3) - s r[s , (a+i,B)c] 
e -a;r sin(,Bx) c < x <oo -~ i (a -i,B)-• r[s, (a- i /3) c] 
Rea > llm/3 1 
2 ~ ,Ba-~ -~·r(l/2+S/2) e ~.82/a (10) e - ax sin ({3 x ) Re a > 0 
x 1F 1 ( -s/ 2; 3/ 2; ~ ,8 2/ a ) 
Res> -1 
2 
- 1 2 2 (ll) e -;.sax - ,Bx sin (y x) Re a > 0 -~i r (s) a -~se~a (,8 - y ) 
. -1 
X l e -~, a ,By D - • [a-~ (,8-iy)] 
-1 -.[a-~ (,8+iy)]l -e~i a ,By D 
Res > -1 
2 -1 (12) e ~ ax s in (bx ) i 2- • a • b ~• [e -l(7T i• K (ael(7Tib ~ ) 
• Re a > 0, b> O 
- e l( i7Ts K (ae - l( 7Ti b ~)] 
s 
R e s < 1 
(13) log x sin (ax ) a >O a -• r(s ) sin(~ ITS) (1/J(s) -log a 
+ ~ 1T ctn (~ ITS )] -1 < Res < l 
(14 ) e - a;r log x sin (,8x) (a 2 + ,8 2) -~· r (s) s in[s tan - 1({3/ a)] 
R e a > IIm /3 1 x l t/1 (s) - ~ log (a 2 + {3 2) 
+ ta n- 1({3/ a ) c tn[s t an-1({3/ a)] l 
Res > -1 
6.5 MELLIN TRANSFORMS 319 
Trigonometric functions (cont'd) 
f(x) g (s )= Joo f(x)x • -I dx 
0 
(15) sin 2 (ax) a > O - 2-•-l a -• f'(s) cos(% 71S) 
-2 <Res < 0 
(16) sin[a(x-b 2 x- 1)] a, b > 0 2 b • K .(2 ab) sin (% s 77) IRes!< 1 
(17) sin[a(x+b 2 x-1)] a, b > 0 11b • [J. (2ab) cos(% 11s) 
- Y • (2ab) sin(% 11s)] !Res! < 1 
(18) e-"' sin (x +ax 2) a> 0 -I (2a)-~" f'(s)e-20 sin(~7TS) 
x D (a-~) 
-· 
Re s> -1 
(19) sin (a log x) 0 < x < 1 -a(a2+s 2)-1 Res > Ibn a! 
0 l < x < oo 
(20) e-" sin(alogx) 1r <s +ia)l s in[arg r <s + ia)J 
Res > Ibn a! 
(21) cos (ax) a > O a- • l (s) COS (% 7TS) 0 < Re s< 1 
(22) cos ({3x) 0 < x < c % (if3) -• y(s, if3c ) 
0 c <x< oo +% (-i/3)-• y(s ,-if3c) Res> 0 
(23) 0 0 < x < c %e ~ i1T• a-• r (s , -iac) 
cos (ax) c < x < oo +% e-~i71" a-• f'(s,iac) 
a > O 
(24) (1 + x 2)- 1 cos (ax) a > 0 %"cosh a es c (% 7TS) 
+% f'(s ) cos (lh 7TS) [e -a e i II - •)7T 
x y(l-s ,-a)-e a y (l-s, a)] 
0 < Res< 3 
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Trigonometric functions (cont'd) 
f(x) g(s)= Joo f(x)x•-t dx 
0 
(25) (1-x) v-t cos (ax) 0 <x < l ~ B (s, v) ( 1 F1 (s; s + v; ia) 
0 l<x<oo 
- 1F1 (s; s +v;-ia)] Res >0 
Re v>O 
(26) (x 2 +a 2 )Y cos (bx) see under Fourier transfonns 
(27) e -ax cos ({3x) Rea> 1Imf31 (a 2 +f3 2)-~' f'(s)cos[stan- 1(/Va)] 
Res> 0 
(28) e -ax cos ({3x) 0 <x < c ~ (a+if3)-• y[s, (a+if3)c] 
0 c<x<oo +~(a-if3)-• y[s,(a-if3) c ] 
Res< 0 
(29) 0 0 <X< C ~(a+if3)-• f'[s, (a+if3)c] 
e -ax cos ({3x) c<x<oo +~(a-if3)-' f'[s,(a-i{3)c] 
Rea> llmf31 
(30) 2 e -ax cos (f3x) Rea> 0 ~a-~• f'(~ s) e4i!32/a 
x 1 F;(-~s+~;~d:if3 2/a) 
Res> 0 
(31) e -'~ax 2 -.&: cos (yx) Rea> 0 -t 2 2 ~a-~• f'(s)el(a C/3 -y ) 
xle-'~i,Bya-t D_.[a-~({3-iy)] 
. _, 
+e~'/3'Ya D_,[a-~(f3+iy)]l 
Res> 0 
2 -t 
2-• a• b -~· [e -~ 7TU K (ae l( 7Tib ~) (32) e -)4a x cos (bx) 
• Rea> 0, b>O +e~ 77 i• K (a e -~ 77 ib ~)] 
• Res< 1 
6.5 MELLIN TRANSFORMS 321 
Trigonomelric functions (cont'd) 
f(x) g(s)=J00 f(x)x'- 1 dx 
0 
(33) log x cos (ax) a > O a-. r (s) cos (~ rrs) ["' (s)- log a 
-~ rr tan(~rrs)] 0 < Res < 1 
(34) e -a'" log x cos (f3x) (a2+f32)-~' r(s)l[t/J(s) 
Rea> \lmf31 -log(a 2 +f3 2)~]cos[s tan-1(,o/a)] 
-tan -t ({3/ a) sin[s tan -t ({3/ a)] I 
Res > 0 
(35) cos [a (x +b 2x-1)] 
-rr b ' [J, (2ab) sin (~ rrs) 
a > 0, b > 0 
+ Y, (2 ab) cos(~ rrs )] 
-1 < Res < 1 
(36) cos[a(x-b 2x-1)] a, b > 0 2b' K,(2ab)cos(~ rrs) 
-1 <Res < 1 
(37) e-'" cos(x+ax 2) a>O (2a)-~· r(s)e-20 -I 
x cos(~rrs) D_,(a-~) 
Res > 0 
(38) cos (a log x) 0 < x < 1 s(a2+s2)-1 Res > lima\ 
0 1 < x < oo 
(39) e -'" cos (a log x) lr(s+ia)l cos[arg r(s+ia)] 
r(x) 
arg r (x) = -i log - -
lr(x)l 
Res> lima\ 
(40) sin (ax) sin (bx) ~ r (s) cos<~ rrs Hib -a~-· 
a, b > 0, a f, b - (b + a)-•] 
-2 < Res < 1 
(41) sin (ax ) cos (bx ) a, b > 0 ~r(s ) sin (~rrs) [(a+ b)-• 
+ s gn (a-b) ia-bi-•] 
-1 < Res < 1 
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Trigonometric functions (cont'd) 
f(x) g (s )== J: f(x) x •-t dx 
(42) sin(b 2x- 1) sin(ax} a, b > 0 ~"b•a-~• csc(~7TS) [J (2ba~) 
& 
-J_, (2ba~)+ I_, (2 ba ~) 
-I (2ba~)] 
• 
1Resl<1 
(43) sin (b 2x -t) cos (ax) a, b > 0 ~"b•a-~• sec(~s11)[J (2ba~) 
• 
+J_, (2ba~)+ I, (2ba~) 
-I_.(2ba~)] lsi< 1 
(44) cos(b 2x - 1)cos(ax) a, b > 0 ~7Tb•a -~• csc(~11s)(J (2ba~) 
-· 
- J, [2ba ~)+I_, (2ba~) 
-I (2ba~)] 
• 
-1 <Res< 1 
(45) tan-1 x 0<x<1 ~ s _, [71 + 1/1 (~ s + ~) -1/1 (~ s + ~)] 
0 1<x<oo Res> -1 
(46) tan-1 x -~ 7TS -t sec(~ 7TS) - 1 <Res < 0 
(47) tan -t (ae --) 2-.-l r(s)ac:I>(-a 2,s+1,~) 
(48) ctn -t x 0 <x < 1 ~s -t [71-1/1 (~s + ~) +1/1(~ s + ~)] 
0 1<x<oo Res> 0 
(49) ctn _, x ~ 1TS -t sec(~ 7TS) 0 < He s < 1 
6.6. Hyperbolic and inverse hyperbolic functions 
l(l) I sech(ax) Rea>O a-'2 1 -•r(s)c:I>(-1,s,~) 
Res> 0 
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Hyperbolic functions (cont'd) 
f(x) g (s) = J"" f(x) x s-1 dx 
0 
(2) csch (ax) Rea > 0 a-'2(1-2-') r(s) ((s) 
Res> 1 
(3) sech 2 (ax) Rea> 0 4a-• (l- 2 2 -') r (s) 2 -s ((s -1) 
Res> 0 
(4) csch 2 (ax) Rea >0 4a-• r(s)2-' ((s-1) Res> 2 
(5) (cosh x - cos 0) - 1 0<8 < 2rr i csce r(s) [e-i8 <1>(e-i8,s, 1) 
-e i 8 <I> (e i8, s, l)] Res > 0 
(6) e -:r sech x (l- 2 1 -')r(s)2 1 -' ((s) 
Res> 0 
(7) e-:r cschx 2 1 -· r(s) ((s) Res> 1 
(8) e -a:r (cosh x- cose)-1 i csc8r(s)[e-i8 <1>(e-iB,s,a+1) 
Rea> -1, 0<8<2rr 
-e i 8 <I> (e i8, s, a+ 1)] Res> 0 
(9) e -a:r (e :r - cos (}) r(s) [<l>(e i 8,s, a) 
x (cosh x - cos(}) - 1 +<I> (e -ie, s, a)] Res> 0 
Rea > O, 0<8 < 277 
(10) sinh (ax) csch (f3x) (2{3) - • r (s) I ([s, ){ (1- a/ {3)] 
Re f3 > IRe al - ([s, ){ (1 +a/ {3)]1 Res > -1 
(ll) csch (ax) sech (f3x) (2{3)-' r (s )I <I> [-1, s, ){ (l +a/ {3)] 
Ref3 > IRe al +<l>[-1,s, ){(1-a/{3)]1 Res> 0 
(12) cosh (ax) csch (f3x) (2{3)-• r(s)l([s, ){ (l-a/ {3)] 
Ref3 > IRe al + ([s,l{(l+a/{3)]1 Res> -1 
(13) sinh - 1 (ax) - l{ s-1 a-•s (l{s +%,-~s) 
-1 < Res < 0 
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(14) 
(15) 
(l) 
(2) 
(3) 
(4) 
(5) 
(6) 
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Hyperbolic functions (cont'd) 
f(x) g(s)= Joo f(x)x s-l dx 
0 
(1+x 2)-l{ sinh(vsinh-1 x) 77-!2-s r(s )sin(~ 77S) sin(~ 7TV) 
x r(~-~ s-~ v)r(~-~s +~v) 
-1 <Res < 1- IRe vi 
(l+x 2)-~ cosh(v sinh- 1 x) 77-1 2-• cos(~77s)cos(~77v) 
x r (~-~ s -~v) r(~-~ s + ~v) 
0 < Re s < 1 - IRe vi 
6.7. Orthogonal polynomials, gamma functions, Legendre functions 
and related functions 
P n-l [(l-x)(1+x)-1) (1+x)-n 77-l sin (77s) [B (s, n -s )]2 
0 < Res< n 
(1-x 2)-~ T (x) 0 <x < 1 77S -I 2-s 
n 
x [B(~+~s +~n, ~ + ~s -~n)]- 1 0 1 < x<oo 
Res> 0 
e -ax [He (x ~)]2 
n 
Rea> 0 h ~ (a) n ! r (s) 
where 
00 
2. h • (a) t n 
n= 0 n 
= (1-t 2)-~ [a-t (1 +t)- 1rs 
Res> 0 
e -ax L ~(f3x) Rea> 0 r (s + n)(n n-1 (a- f3) n a -s-n 
X 2~[-n, v - s+1;-s-n+1; 
a(a-{3)- 1] Res > O 
!/f(x+1)+log y 77 esc (77S) ((2-s) 0 < Res < 1 
!/f(l+x)-log(1 +X) -77 csc(77s) [((1-s)+s -I] 
0 < Res< 1 
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Orthogonal polynomials etc . (cont'd) 
f(x) g(s)= J"" f(x) x '- 1dx 
0 
(7) t/1' (x+ 1) IT(l-s) csc(ITs) ((2-s) 
0 < Re s < 2 
(8) Erfc (x) IT -l{ s - I [' (~ s + ~) Res > 0 
(9) y, 2 ~ e 2 x Erfc (2- x) 2~•-l sec(~ ITS)[' (~s) 
0 < Res < 1 
(10) Ei (-x) -s -I[' (s) Re s> 0 
(ll) Si (x) 
-s- 1 sin (~ITs) f'(s) 
-1 < Res < 0 
(12) si (x) 
-4 s-1sin (~ ITS)[' (s) 
-1 <Res < 0 
( 13) Ci (x) 
-s-1 cos(~ITs)f'(s) 
0 < Res < 1 
(14) S (x) -(21T) -l{ s -I sin(~ ITS+~ IT) 
x f' (s + ~) 
-3/ 2 < Res < 0 
( 15) C (x) -(21T)-~ s- 1 cos(~ ITS+ ~ IT) 
xf' (s + ~) - ~< Res < 0 
(16) e-f3x f'(a,x) Re {3 > -1 s -I 0+ {3) -s-ar (s +a) 
x 2F1 [1, a+s; s+ 1; {3 U+/3)- 1] 
Res > 0 
(17) e-f3z y(a,x) Re {3 > 0 a - 1 (1+{3)-a-•r(a+s) 
x 2F, [1, a+s;a+ 1; U+/3)- 1] 
Res > -Rea 
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( 18) 
( 19) 
(20) 
(21) 
( 1) 
(2) 
INTEGRAL TRANSFORMS 
Orthogonal polynomials etc. (coot'd) 
6.7 
f(x) g(s)=J"" f(x)x•- 1 dx 
0 
p )x) O < x < l rr ~ 2-•r(s) 
0 l<x < oo X (r(~+ ~S -~v) r (l+!~s + ~v))- 1 
Res > 0 
(l-x 2)~• p• (x) 
1.1 0 < X< l (-l)" 2-·-•r(s) rU+m+ v)rr~ 
0 l<x < oo x[rO-m+v)]- 1 
x [r(~+~s+~m-~ v) 
X r(l+~s+~m+~v)]- 1 
Res > 0 
(l-x 2)-~~-'P~-'(x) O<x<l rr~ 2~-'-'r(s)[r(~ s + ~-~ v - Y. IL) 
1.1 
X r(l+~s+~ v-~IL)]- 1 0 l<x<oo 
Re IL < l 
Res > 0 
U+x 2)-~vp [x(l+x 2)-~] 2v-s B(s, ~ v-~s) 
v-1 ~(s -v) B(v, ~s -~v) 
Res > 0, -Rev 
6.8. Bessel functions and related functions 
J)ax) a > O 2•-
1 r(~ s+~v) 
a. r (~~v- ~s +l) 
-Re v< Res < 3/ 2 
av 
J)ax) O < x < l 
21./(s + v) r (v+ 1) 
0 1 <x< oo ~+v s+v a 2j x 1F2 --,v+1,-+1;---2 2 4 
Res > -Rev 
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Bessel functions and related functions (cont'd) 
f(x) g (s) = J 00 f(x)x •-1 dx 
0 
(3) (x2+f32)-J.L-1 J (ax) 2-
11
-
1 a 11B(~s +~11, p.+1-~s- ~v) 
11 f3 2J.L+2 -·-11 r(v+1) a> 0, Re f3 > 0 
~+v s+v a 2f3 2j x F --·--p.v+1·---12 2' 2 ' , 4 
+ 
a 2J.L+2-s r(~s+~v-p.-1) 
2 2J.L+ 3 -· r(p.+2+~v- ~s) 
~ v-s x 1F2 +p.;2+p.+-2-, 
v-s a 2 f3 21 2+p.---· 2 , 4 
- Re v < Re s < 2 Re p. + 7/2 
(4) (l-x 2)A J (ax) 0<x<1 a
11 B(>.+1,~s+~v) 
11 2 11+1 r(v+ l) 
0 1<x<oo 
a> 0, Re >. > -1 (s+v s+v a
21 x F -·v+1 --+1+>.·--1 2 2 , ' 2 , 4 
Res>-Rev 
(5) e-a.zcotJ¢ J
1
)ax sin¢) a-• r(s+v) p;~1 (cos¢) 
Re (ae ±i¢) > 0, 0<rp<TT Res >-Rev 
(6) e -az J.,}f3x) Rea > llm/31 f3
1
'T(s + v) 
2 11 av+• r (1 + v) 
x F -- ---·v+l·---~+v s+v+1 {3 2:) 2 1 2 ' 2 ' ' a2 
Res> -Rev 
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Bessel functions and related functions (cont'd) 
f(x) g (s) = Joo f(x) X •- 1 dx 
0 
(7) (1-x)J.L e ±ia x J (ax) a
11B (s + v, ~+ 1) 
v 2 111(v+ 1) 0 < x < 1 
0 1 <x< oo x2p;(v+~, s +v; s+~+v+1, 2v+1; ±2ia) 
Re ~ > -1 Res > -Rev 
2 2 1(~ v+ ~ s) (8) e-/3 x J (ax) larg~l < rr/ 4 a~s- 1 1(v+1) v 
xexp~~) 8~ 2 M~s-~ .~ v~;2) 
Re s> -Rev 
(9) log x J
11
(ax) a > O 
2•-21 (~s + ~v) 
a•1(~v-~s +1) 
[ ~ +v) t-s ) a 2 j x t/J 2 +t/1 2+1 -log4 
- Re v < Re s < 3/ 2 
( 10) s in (ax) J 
11 
(ax) a > O 
211- 1 1 (~ -s) 1(~+ ~v+ ~ s) 
as1 (1+ v-s ) 1 (l-~ v-~ s) 
-1 < Re v < Re s < ~ 
(ll) cos(ax) J
11
(ax) a > O 
211- 1 1(~ -s) 1(~ v+ ~ s) 
a "1(~- ~ v-~ s) 1U+v-s) 
- Re v < Re s < ~ 
(12) (x 2 + ~2)-~v Jv[a(x 2 + ~2) ~] 2~•-1 a-~ · ~~·-v1(~ s)J <am 
2 v-~· 
a > O 0 < Re s < Re v + 3/ 2 
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Bessel functions and related functions (cont'd) 
f(x) 
(13) (a 2-x 2)~ 11 J11 [,8(a 2 -x 2)~] 
O<x < a 
0 a<x<oo 
Rev> -1 
(14) (a 2 -x 2)-~ 11 J,)f3(a 2 -x 2)~] 
0 <x < a 
0 a<x < oo 
(lS) (1-x) 11 e +ia..., J [a(1-x)] 
v 
0<x<1 
0 1<x <oo 
Rev>-~ 
(16) (l+x 2)-1 expla[(l-x 2) 
x (l+x 2) - 1]1 JJ2bx(1+x 2)-1] 
2~·- 1 rU~ s)f3-~•av+~•J (af3) 
2 v+~• 
Res> 0 
21-v[r (v)]-1 a~•-v rr~· 
xs 11+~•-l,~s-v(af3) Res> 0 
IT-~ (2a) vr (s) e +ia. r(v+ ~) 
r (2v+s + 1) 
x 1F,(v+~; 2 v+s +1; ±2ia) 
Res> 0 
r(~s + ~ v)r (1- ~s +~ v) 
2b [r(v+ l)F 
xM~.-~.~ ,)a+ (a 2 - b 2)~] 
xM~.-~.~ 11 [a -(a 2 -b 2 ) ~] 
- Re v < Re s < Re v + 2 
For more integrals containing J
11
(ax) see also Hankel transforms 
and Fourier transforms. 
07) Y 
11
(ax) 
(18) sin(ax) Y 11 (ax) 
a > O -2•-la-•IT- 1 r(~s+ ~v) 
xr(~s -~ v) COS(~ (s-v) IT] 
IRe vi < Re s < 3/2 
2 •-I IT-~ a -• sin[~ (s -v) 77] 
r<~s + ~v+ ~) r (~s - Yz v+ ~) 
X 
rn-~s-~ v) r(l+~ v-~s) 
IRe vi -1 < Re s < ~ 
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Bessel functions and related functions (cont'd) 
f(x) g(s)=- fooo f(x)x'- 1 dx 
(19) cos (ax) Y 
11 
(ax) 2"- 1 "-~ a-s sin[~(s- v-1) 11] 
[' (~s + ~v) ['(~s -~v) 
X 
[' (~-~s -~v) [' (~-~s + ~v) 
\Rev\ < Re s < ~ 
(20) H 11l(ax) a > O ( 1- i) 2 s -
1 [' (~ s + ~ v) 
)I a"['(~ v- ~ s + 1) 
For H~21 , change -i into +i 
\Rev\ < Res < 3/ 2 
(21) (x 2+ tF) -~II H lkl[a (x 2+ ,82) ~] 
)I 
2~"- 1 a-~s ,8~"-11f'(~s) H (k) (af3) 
2 ~~-~· 
k = l, 2, a >O, Re,8 > 0 0 < Re s < Re v + 3/ 2 
(22) e -ax I
11
(ax) Rea > 0 
['(~-s) f'(s + v) 
2" a 1 1T~ f'(l+ v-s) 
-Rev < Res <~ 
(23) e-ax I
11
(,8x) Re a> \Re,B\ 
2 " - 1 ,8 11 [' (~s +~v) f'[~(s+ v+ 1)] 
11~ a • +II [' (v + 1) 
~+v+ 1 s+v ,8 2) 
x 2F, ---, -;v+1;--2 2 a 2 
Res > -Rev 
(24) e -ax I),Bx) Rea > \Re ,8 \ (~ 1113) -~ e - i7T (.t -~ ) (a 2 _ ,8 2)-~• +I( 
x Q~:~ (a,B-1) Res > -Re v 
(25) 1 [ ax ~ (l+x 2) I ll (l+x2) f'(~s +~ v) ['(1-~ s +~v) a[[' (y+ 1)] 2 
-Re v< Res < Re v + 2 xM~ .. -~ .~ 11(a) M~~~ +~ .~ 'li(a) 
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Bessel functions and related functions (cont'd) 
f(x) g (s) = Joo [(x)x • - 1 dx 
0 
(26) K
11
(ax) Rea> 0 a-• 2s-2 r (~s -~ v) r(~s +~ v) 
Res> IRe vi 
(27) K ia (x} 00 2•-2 [r(~s>FI rr [l+a 2(s+2n)-2]J""' 
n= 0 
Res> 0 
(28) e-a.., K)ax) Rea> 0 
TT ~ r (s + V) r (s - v) 
2 . as r(s + ~) Res > IRe v i 
(29) e - a.., K (f3x) TT~ /3
11 r (s + v) r(s -v) 
11 2"as+!l r(s + ~) Re(a + {3) > 0 
Q+v+l s+v l {3 2 j x F --- --·s+-·1---2 1 2 ' 2 ' 2' a 2 
Res > IRe vi 
(30) f32X 2 iargf31 < TT/4 r(~ s - ~ v) r (~ s + ~ v) e- K (ax) 2/3s-1 a II 
xexp (sa; 2) W~ -~ •• ~~~ Ga; 2) 
Res > IRe vi 
(31) 2TT - 1 K 
0 
(x)-Y 
0 
(x) 2""-r [r(~s)]2 cos 2 (~sTT) 
0 < Res < 3/2 
(32) (x2+ /32) -~ 11 K [a(x2+ {32)~] 
11 
-~.2~"- 1 ,8~ • -vr(Y,s)K ( ,8) 
a 2 ~~-~· a 
Rea, Re ,8 > 0 Res > 0 
(33) JIJ. (ax) J 11 (ax) a > O 
2• - 1 a-ss (l-s, ~ll+~v + ~s) 
r (~v-~ll-~S + l) r (~ll-~V-~S + l) 
- Re (ll + v) < Re s < l 
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Bessel functions and related functions (cont'd) 
f(x) g(s)<=J00 f(x)x•- 1 dx 
0 
(34) /32" 2 a~+
11r [~ (s + p.+ v)] 
e- J~(ax)J)ax) 2~+11+ 1 {3·+~+11 [r(v+ 1)]2 
Jargf3J < TT/4 
t+ v+l p.+v+ 2 s +p.+ v 
X F. --- --- ---· 33 2 ' 2 '2 ' 
p.+1, v+1, p.+v+l;- a
2 :1 
{32 
Res> -Re(p. + v) 
(35) (a-xi'-- 1 J (x) J (a-x) 
~ 11 
see Bailey, w. N., 1930: Pro c. London Math. Soc. 31, 201-208. 
(36) J 11(ax) Y ~(ax) a>O 2"-1a-•"-l sin[~(v-J.L+s-l)TT] 
X 
r [~ (s +J.L+v)] r [~ (s -p.+v)] 
r (~(v-/l-S +2)] r [Yz<v+p. -s +2)] 
Re(-v ±p.) <Res< 1 
(37) J 11 (bx} Y ~(ax) a>b>O 
sin[~ (v-p. + s -1) 77] 
2 1-•"r(l+ v) b-11 a 11+• 
xr [~ (s +p.+ v)] r [~ (s -p.+ v)] 
~+p.+v s-p.+v. . b 2 ) 
x 2F1 ---,---, 1 +v, - 2 2 2 a 
Re (-v ± p.) < Re s < 2 
(38 ) J 11 (bx) Y ~(ax) b>a>O -J 00 IJ (ax) Y (bx) 0 ~ II 
+477 - 2 cos[~ (l-s + v+ p.) TT] 
xK (bx)K (ax)lx-•dx 11 ~ 
Re(-v ±J.L) < Res< 2 
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Bessel functions and related functions (cont'd) 
f(x) g (s)=J"" f(x)x•- 1 dx 
0 
(39) Y J.L (ax) Y )bx) a> b > 0 J"" I J (ax) J (bx) 
0 J.L v 
+4rr- 2 sin(~(l-s+ IL+v)rr] 
xK (ax)K (bx)}x 5 - 1 dx 
J.L v 
IRe (IL ± vi < Re s < 2 
(40) H 12'(ax) H 12'(bx) a, b > 0 r [~ (s +IL+ v)] r ~ (s -IL+v)] 
J.L v 21-s e -~ 7T i (1L+v+s +2) 
X 
r [~ (s +11 -v)] r [~ (s -IL -v)] 
1T 2r(s) a•+vb -v 
x F --- ---·s·l--(s+11+v s -IL+V b
21 
2 1 2 ' 2 , , a2 
For H 10 
v H 
10 change i into -i 
J.L 
IRe ILl+ IRe vi< Res< l 
(41) J)ax) K 11 (ax) largal < 1T/4 
2·-2 r(~s) r(~s + ~v) 
a• r(l-~s+~v) 
Res>-2Rev, 0 
(42) K (ax) I ({3x) 
J.L J.L 
Rea> Re {3 2 s - 2 (1Ta{3) -~ r (~ s) e -~ 7T i (s -1) 
x (a2- {3 2) -~s +~ 
x Q~~~l{ [({32 + a2)(2{3a)-1] 
Res >0, -2Re IL 
(43) 1 11 (ax) K 1.Jax) Rea> 0 
r[Ws +IL+v)] B (1-s, ~s -~IL+ ~v) 
2 2-•a •r (~v+ ~11-~s + l) 
Re(-v+ IL) <Res< l 
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Bessel functions and related functions (cont'd ) 
f (x) g (s) = foo f (x)x • - 1 rlx 
0 
(44) KJ.L(ax) I )f3x) Rea > IRe/31 
1 [~ (s +IL+v)] 1 [~ (s - IL+v)] 
22- s a ' +v {3 - v r (v+ l ) Q +IL +v s -IL+v {3 2) 
x 2F1 - -, --; v+l;- 2-2 2 a 
Re s > Re(- v + f.J.) 
(45) [K (axW Rea > 0 2' -3 a -•[r(~ s)F J.L 
X B (~ s + f.L, ~ s - ll) 
Res > 2 1Ret-tl 
(46) K J.L (a x ) K J.L ({3x) ~~ n~s) r(~s + t-t) n~s -ll) 
R e (a + f3) > 0 (a/3) s -1{ ( {3 2 _ a2) l{s - I{ 
x p - l{s + l{ ~z+a21 
J.J.- l{ 2af3 
Res > I2Ret-tl 
(47) K)a x ) K
11
({3x) 2 s-3 a- s - v {311(1 (s)] - 1 
I Re (a+ {3) > 0 X l (~ (s +t-t +v)) l (~ (s - ll +v)) 
I 
xr[~ (s +t-t - v)] r [~ (s -t-t-v)] 
~ +t-t + v s -ll +v f3 21 
I 
x F - --·s·l---
2 1 2 ' 2 , ' a z 
I Res > IRet-t l + !Rev! I ! 
(48)1 K ) a x ) K v (ax) Rea > 0 2 •-3 a-• [r(s)) - 1 
X l~ (s +t-t +v)) l (~ (s -ll +v)) l I X l (~ (s +t-t - v)] l (~ (s -/l-11)] Re s> IRet-tl + !Rev! 
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Bessel functions and related functions (cont'd) 
f(x) g (s )= J"" f(x)x • - I dx 
0 
(49) J 2 (cix) K 2 (bx) a
21T(II+ ~) HII+J.L+~s) 
11 J.J. 4b• +2vr (11+1) r(211+1)r(v+~s +~) 
X r (II+ ~s) r (11-J.L+ ~S ) 
( 1 s s s 
x F 11+- II+J.L+- ·11+- 11-J.L+-· 
• 
3 2' 2' 2' 2' 
s+ 1 a 2~ 11+1, 211+1, 11+ --;--
2 b 2 
Res > -2Re(ll ±f.L) 
(50) For more integrands of the form 
J J.J. (ax) J 
11 
(bx ), K (ax) J (bx) J.J. 11 
see Hankel transforms. 
(51) 2 2 largal < 77/4 
/3 11 +1 r(l/2+s/2+11/2) 
e-a"" H
11
({3x) 
2 11+l 11~a~ 11 +~s+~ r(ll+3/2) 
~ 11+s+1 3 3 {3 2 ) x 2F2 1, , -, 11+ -; - - 2 2 2 2 4a 
Re s > - Re 11 - 1 
(52) H
11 
(ax) a > O 2 • -
1 r <~ s + ~ 11) 
( ) tan[~ (s + 11) 11] a•r ~~~- ~s+1 
-1-Re 11<Res < min(3/ 2, 1-Re 11) 
(53) K
11
(ax) HJ.J.(/3x) r[(l+s +f.L-11)/ 2] r [(l+s +f.L+II)/2] 
Rea> 1Im f31 71~ 2 I-s as+J.J.+ I {3 -J.J.-I r (f.L + 3/2) 
(1 +s +f.L -~~ 1 +s +f.L +11 
X F 1· 
32 2 ' 2 ' ' 
~ f.L+~·- /32 ) 
2' 2' a 2 
Res > IRe~~I-Ref.L-1 
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6.9. Other higher transcendental functions 
f(x) g(s)= JO() f(x)x•-l dx 
0 
(l) -'.4 2 7T ~ r (s) e ~x D (x) 2~.+~!1 r(~s+~·JJ+~) Res> 0 -v 
(2) e - ax D_2)2(f3x)~] 
7T 1/2 2 3/2 -v-2s ,8 1/2 r (2 s) 
r (s + v+~Ha+ (3)• +lt2 Re(a + tn > 0 
x F s+ - v+-·s+v+-·--~ l l l a-,81 2 1 2' 2' 2' a+ ,8 
Res> 0 
(3) 2F, (a,,8; y;-x) 
B(s, a-s) B(s,,8-s) 
B (s, y - s) 
0 < Re s < min (Re a, Re ,8) 
(4) (l-x 2)1l F (-n a·b· x 2 ) 
2 1 ' ' ' 
~B(v+l,~s) 
0 < x < l x 3 F; (-n,a, ~s; b, v+ l+ ~ s; l) 
0 l <x< O() Res > 0 
Rev > -l 
(5) e -~x M K (x) r<21l+ l) ) B (ll + ~ + s ' K- s) 
•1-L r(ll+ ~-s 
- ~ -Rep. < Res < ReK 
(6) e - a x M (,8x) ,8 ~-"+~ 1(/l + s + ~)(a+~ ,8) -1-L-• -~ 
K ,J.L 
Rea > ~ \Re /3 1 ~ l l /3 ~ x F ll+s +- p.-K+-· 2p.+l· 2 1 2' 2' , a+ ~/3 
Re s > - ~- Re p. 
(7) e ~x W (x ) 1(/l+S -~) ( 1 ) B (s-p. + ~,-s-K) K , J.L r 11 -K+~ 
\Rep.\ - ~ < Res < -Re K 
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Higher functions (cont'd) 
f{x) g(s)= Joo f(x) x•-l dx 
0 
(8) e -ax W (f3x) {3JJ.+Y. r (fL +s + %) r (- fL +s + %) 
K,Jl. f'(s -K. + 1) (a+% f3)JJ.+s+Y, Re (a+% f3) > 0 
X F fL+S +- fL-K.+-· S-K.+1· [ 1 1 (2a-~5j 2 1 2' 2' '(2a+f3~ 
Res > \RefLI-% 
(9) e-az ,F; ({3;p; >..x) a-•r(s) 
2
F; ({3,s;p;>..a- 1) 
Rea> 0, Re >.. Res > 0 
(10) (1-x)ll-1 B(v, s) 
x F(al' ••• ,a ;bl', .. ,b ,ax) x p+IFq+l (a1, ... , ap; s; b1 , ... ,b9 ; s+v; !l) pq P O~x < 1 
Res> 0 
0 1<x<oo 
Re v>O 
(ll) e-:r PF9(a 1, ... ,a P; b1, ... ,b q; ax) f'(s) F(s,a1 , ... ,a ;b1 , .. ,,b ;a) p+l q p q 
p < q Res> 0 
(12) K (2x'l.) 
II 
% r (s +% v) r (s -% J.l) 
x PF9(a1 , ... ,aP; bl' .. '' bq; ax) x P +2Fq (s +Yzv, s - Yzv, al''''•a P ; bl'"''b9 ;a) p < q -1 Res> ~IRe vi 
(13) Kt...(ax) KJJ.(ax) see Sinha, S., 1943: Bull. Calcutta 
x PF9(a1 , a 2 , ... ,a P; bt'"''bq; bx
2 ) Math. Soc . 35, P• 37- 42. 
• n 
II f'(b.+s) II r(l-a.-s) 
(14) G ;;; (x Ia,, ... , ap) j=l J j=l J 
b,, ... , bP. q p 
0 ~ m ~ q, O~n~p II I' {l- b . -s) II r(a .+ s) j=a+l J j=n+l J 
p+q < 2(m+n) 
-min Reb .< Res < 1- max Reaj 
l<j<a J l<j<• 
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(15) 
(16) 
(17) 
(18) 
(19) 
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Higher functions (corlt'd) 
f(x) 
1<x<oo 
p+q < 2(m+n), Re$ > 0 
!argal < (m + n- Yzp- Yzq)rr 
J (2xX)G .. ,n (axla,, ... ,aP) 
v p,q b b 1 , ••• , q 
p + q < 2(m + n) 
largal < (p + q- Yzp- Yzq)rr 
K (2xX)c•·n (ax/a,, ... ,aP'\ 
v p,q \ b, .... ,bJ 
p + q < 2(m + n) 
largal < (m + n- Yzp- Yzq) 11 
~ a1, ••• ,a) (1;-x)-.Bc•·n ~ P p,q +x b,, ... ,bq 
(p +q) <2(m+n) 
largal < (m + n- Yzp- Yzq)rr 
g(s)= Joo {(x)x •-I dx 
0 
r(a)c•·n+l ( 11-s,a, , ••• ,apJ 
tJ p+l,q+l a b b 1 a 
1 , ••• , q' -s -JJ 
Re s >- min Re b,. 
1~/a-:;_a 
c•,n+l (al1-s,a,, ••• ,a, 
p+l,q b b 
1 , ••• ' q 
Re s >- min Re b i 
l~h~· 
G. ,n +t (a -~-s-~v. a, , ••• ,aP, 1-s+~J 
p+ 2,q b b 
1 ' ••• ' q 
-Yz Rev- min Re bla 
l~la.$a 
<Res <5/4- max Rea. 
1_$j.$n 1 
1 ,. ,n +2 ( ~1-s-Yzv, 1-s+Yzv, a 1 , •• ,a~ YzG p+ 2 ,q a b,, ••• ,bq 
Res> Yz !Rev!- min Re bla 
':S".$• 
( - ) a,n+l ( ~1-s,a,, ... ,aPJ r $ s Gp+t,q+t a b b 1-a 
t , ••• , q' fJ 
- min Re bla < Re s < Re $ 
t<la<a 
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Higber functions (cont'd) 
f(x) g(s)=J"" f(x)x•- 1 dx 
0 
(20) 8 2 (Oiix 2) 2" {l-2-•) lr-~· r(~s) ((s) 
Res> 2 
(21) 8 3 (0lix 2)-1 11-~. r(~s) ((s) Res> 2 
(22) 1-e" (0 lix 2) {l-2 1 -·)77-~· r(~s) ((s) 
Res> 2 
2 (23) e-77 a x 8
3
(b+iaxlix) 11 -·r (s) [ell (b, a, 2s) 
+e - 277 ih ¢(-b, 1-a, 2s)] 
(24) 8"(0iix 2)+ 8 2 (0lix 2 ) -(2•-1X2 1 -•-1) 77-~·r (~ s) ((s) 
- 8 3 (0 lix 2) 
CHAPTER VII 
INVERSE MELLIN T RANSFORMS 
For general formulas see 6. 1 
7 .1. Algebraic functions and powers with arbitrary index 
g(s) = Joo { (x ) x s - 1 dx 
0 
f(x) 
(l) s -1 Res > 0 1 0 <X< 1 
0 1 <x<oo 
(2) s - 1 Re s< 0 0 0 <x < 1 
-1 1 <x<oo 
(3) (s+a)- 1 He s > -Re a x a 0 <x< 1 
0 1 <x < oo 
(4) (s + a)- 1 He s < -Rea 0 0 < X < 1 
- xa 1 < x < oo 
(5) (s + a) - 2 Re s > -Rea - xa logx 0 <X< 1 
0 1 <x<oo 
(6) (s +a) - 2 Res < -Rea 0 0 <X< 1 
xa log x 1 <x<oo 
(7) (s + a) - 1 (s + {3)- 1 ({3 - a)- 1 (xa- x.B) 0 <x < 1 
Res > - He a, -Re {3 0 1 <x<oo 
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Algebraic functions (cont'd) 
g(s) =J"" f(x) x•- l dx 
(\ 
I 
I (8) I (s +a)_, (s + m-~ 
1 
-He a < Re s < -He fl 
i 
( 9) I (s + a) -I (s + {3)- 1 
((3 - a) -1 x a 
((3 - a)- 1 xf3 
0 
f(x) 
1 Res < -Rea, -Re (3 ({3 _ a) -1 (x f3 - xa) 
I 
(10)
1 
[(s + a) 2 + ,8 2r 1 _:_x as in ( (3 log..!:.) 
I ' R dH a) > I lm ~ I' : ' 
7.1 
O<x<l 
l<x < (3 
0 <X< l 
l<x< oo 
0 <X< l 
l < x <oo 
1--~------------------------~------------------------__, 
l(ll)l [(s + a)2 + (32] -1 
I I - lm (3 < n e (s + a) < lm (3 
i a - i /3 
--x 
2(3 O<x<l 
I 2(3 
0 < X < l 
l < x < oo 
1
(13) 1 (.s +a) [(s + a)2 + fl2 ]-1 ~ha-i f3 
• 
1 
-In, (-3 < He (s + a) < 1m {3 II . 13 I' I _J;,;x a+t I • 2 
0 <X< 1 
l <x<oo 
l<x<oc 
!o.nj (s 2 - a 2) v, - s He s >\Ilea\ a y - 1 I 1 (ay) 
I \ o 
0 <X< 1 
~+-------------------------+--------------------------~ I 
1
(15 )1
1 
(-: -:-:-)';, - l a[I0 (ay) + I 1 (ay)] 
. Rc s> \Hea \ 0 ~~----------------
y=-logx 
CJ < X< l 
1 < x<oo 
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Algebraic functions (cont'd) 
g(s) = J"" f(x) x•-l dx f(x) 
0 
(16) I'(v) (s + a)-v xa(- log x) v-I 0<x<1 
Rev> 0, Res> -Re a 0 1<x<oo 
(17) s _, (s + a)-v Rev> 0 a-v y(v, ay)/I'(v) 0 <x < 1 
Res> 0, -Rea 0 1<x<oo 
(18) s -I (s + a)-v Rev> 0 - a-v I'(v, ay)/I'(v) 0 <X< 1 
-Rea < Res< 0 
-a-v 1<x<oo 
(19) [(s + a)l{ + {3l{]v -2~ 77-~ v(2y)-l{v-l 
larg /31 .:S rr, Rev <0 x xa-l{ ,8 Dv-l [(2 {3y) ~] 0<x<1 
Res >- Re a 
0 1<x<oo 
(20) (s + a)-l{ [(s + a)l{ + f3l{]v 2){ 77-l{ (2y)-l{v-l{ 
larg/315: 11, Rev< 1 X xa-~,8 D.,((2{3y)l{] 0 <X< 1 
Res> -Rea 0 1<x<oo 
(21) rr-~ I'(v) (s 2 - a 2)-v (~y/ a)v-l{ Iv-l{ (ay) 0 <x < 1 
Res> IRe al, Rev> 0 0 1<x<oo 
(22) 77){ I'(v) (a2-s2)-v Rev> 0 (Y.y/a)v-l{ K (ay) 0 <X< 1 2 v-~ 
- Re a < Re s < Re a (-~y/a)v-l{ Kv-l{ (- ay) 1<x<oo 
(23) I'(2v- 2.A) (s- a) 2A.(s-{3)-2V (a _ m>----v X -l{a-l{,8(y )v-A_- I 
Re(v-.A)>O X MA.+v•v-A.-~ [(a- {3) y] 
Res >Rea, Re f3 0 <x < 1 
0 1<x<oo 
y =-log x 
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Algebraic functions (cont'd) 
g(s) = J"" f(x) x•-t dx 
0 
f(x) 
(24) (s- a)2}.._ ({3- s)-2v [r (- 2,\)r' ({3- a) f...-vyv-f...-1 
Re(v-,\) > 0 X X -~a-~.B lf~A_-v, f...-v+~ [({3- a)y] 
Re a < Re s < Re {3 0 <x < 1 
[r (2 v)] -I ({3 - a) A.-v(-y)v-A.-t 
xx- ~a-X.BWA_ A_ [(a-{3)y] 
+v, -v+~ 
l<x <oo 
7 .2. Other elementary fWictions 
2 -1 2 (l) eas Rea;::: 0 ~ IT-X a-~ e -!4 a Y 
(2) svea.s2 Res > 0, Rea > 0 2-~v IT-~ a-~v-~ 
x exp (- ~:) Dv(2-: a~) 
(3) s -v e-a/• a > O (y/ a)~ v-~ Jv-1 (2 a~ y ~) 
Re v > 0, Res > 0 0 <x < 1 
0 1 < x<oo 
(4) e -~s~ Re a > 0, Res > 0 ~al/2 IT-112 y-3/2 e-'ia/y 
0 < x < 1 
0 1 <x<oo 
(5) -1 -as~ s e Erfc(~ay-~) 0<x<1 
\arga\ < IT/4, Res > 0 0 1 <x<oo 
(6) s-1 e - as X -s -I - Erf (~ ay -~) 0 < x < 1 
\arg a\ < IT/4, Res > 0 0 l <x<oo 
y =-log x 
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Elementary functions (cont'd) 
g (s) = Joo f(x) x s-1 dx 
0 
f(x) 
-as~ ~x.B[e -i .B~ aErfc (~ ay-~ - i,B ~y~) e (7) Jarg al < IT/4 
s+{3 Re s > 0, -Re f3 ·,e~ +e' aErfc (~ ay-~ +if3X y~)] 
0 < x < 1 
0 1 <x<oo 
(8) ~ - asx s e -112{~ 2 -1 ~) -312 -~A.rl!r IT "ay - 2y e 
JargaJ < rr/4, Res > 0 0 <x < 1 
0 1 <x<oo 
(9) -~ - as X s e -~ -X -~A.a2 /y IT y e 0 <x < 1 
Jarg aJ < IT/4, Res> 0 0 1 <x<oo 
(10) s +a log--
s+,8 
xa- :r;/3 
log x 
0 <x< 1 
Res > -Rea, -Re {3 0 1 <x<oo 
(11) s -v log s v-1 t/1 (v) - log r 0 <x < 1 
Rev > 0 , Re s> 0 r r(v) 
0 1 <x<oo 
(12) IT esc (ITs) 0 <Res< 1 l/(1 + x) 
x" 
(13) rr csc (rr s) -n < Res< 1- n (-1)"--
n = ••• , -1, 0, 1, ... 1+x 
(14) IT sec (ITs) -~ < Res <~ x~/(l+x) 
(15) IT sec (ITs) (-l)"x~-"/{l+x) 
n - ~ < Re s < n + ~ 
n = ... , -1, 0, 1. 2. ... 
Y =-log x 
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Elementary functions (Cont'd) 
g(s) = Joo f(x) x•-1 dx 
0 
f(x) 
X~ 
(16) rr tim (rrs) -%<Res<% --1-x 
The integral is a Cauchy 
Principal Value 
x~-n 
(17) rr tan (rrs) ---
n - 7:; < Re s < n + 7:; 1-x 
n = ••• , -1, 0, 1, 2, ••• The integral is a Cauchy 
Principal Value 
(18) rr ctn (rrs) 0 <Res< 1 1 ---
1-x 
The integral is a Cauchy 
Principal Value 
xn 
(19) 11 ctn (trs) -n <Res< 1- n --
n = ••• , -1, 0, 1, 2, ••• 1-x 
The integral is a Cauchy 
Principal Value 
(20) rr 2 csc 2 (rrs) 0 <Res< 1 (x -1)-1 log x 
(21) rr 2 esc 2 (rrs) n <Res< n + 1 x-n (x- 1)-1 log x 
n = •.• , -1, 0, 1, 2, ..• 
(22) 2rr 3 csc3 (rrs) 0 <Res< 1 [rr 2 +(log x) 2]/(1 + x) 
(23) 2rr 3 csc 3 (rrs) (-x) -n [17 2 +(log x) 2]/(l + x) 
n <Res < n + 1 
n = ... , -1, 0, 1, 2, •• 
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Elementary functions (cont'd) 
g(s) = J:' f(x) x•-l dx 
0 
f(x) 
E"s) (rrs+rr) 
: esc(:) 
1-x 
(24) esc -n- esc n 1-xn 
n integer, 0 < Res <n -1 
(25) s-1 cos(Os) csc(rrs) ~ rr- 1 log(l + 2x cos0+x 2 ) 
-1 < Res < 0, -rr < 0 < rr 
(26) sin (s 2 / a) a > O ~"-~a~ sin(~ay 2 -~rr) 
(27) cos (s 2/ a) a > O ~ "-~a~ cos (~ay 2 - ~ rr) 
(28) tan- 1 (-a ) xf3 y- 1 sin (ay) 0<x < 1 
s+{3 
0 1 <x<oo Res> -Re {3 
7 .3. Gamma function and related functions; Riemann's zeta function 
h-I 
In this section :I is to be interpreted as zero if h .:;. 0, and simi· 
•= 0 
larly for other sums. 
(1) ['(s) Res > 0 e-x 
(2) f'(s) -1 <Res< 0 e-x- 1 
(3) e-ias ['(s) exp (-xe ia) 
Res > O, - ~ rr < Rea <~ rr 
(4) e-ia• I'(s) -1 < Re s< 0 exp(- xe ia) -1 
- ~ rr < Rea::;;~" 
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Gamma function etc. (cont'd) 
g (s) = Joo { (x) X •- 1 dx 
0 f(x) 
(5) e- ia• res) exp (-xe ia) - . -, . I. (-xe 'G.) r/r! 
-% 1T ~ Re a ~% 1T r= o 
-m <Res< 1-m 
m = 1, 2, ,,, 
(6) sin(% 1TS) r(s) -1 <Res < 1 sin x 
(7) cos(%1Ts) r(s) 0 <Res< 1 COS X 
(8) COS(% 7TS) r(s) - 2 sin 2 (%x) 
-2<Res<0 
(9) sin(as)r(s) Res> -1 e-xcosasin(x sin a) 
- % 1T < Re a <% TT 
(lO) sin(as)r(s) e -xcosasin (x sin a) 
-% rr ~ Re a ~ % rr . - , 
<Res< 1-m 
+ I. (-l)rsin(ar) xr/r 1 
-m r= 1 
m = 2, 3, ... 
(ll) cos(as) r(s) Res> 0 e-x cos a cos (x sin a) 
-% 1T < Re a <% rr 
(12) cos(as)r(s) e-xcOBa cos(x sina) 
-%IT ~ Re a ~ %IT . _, 
-m<Res<1-m 
- I. (-l)rcos(ar)xr/r! 
r=o 
m = 1, 2, ... 
(13) SeC (7TS) r(s) 0 <Res <% ex Eric (x ~) 
(14) sec (ITS) r (s) n = l , 2, ... e"' Erfc (x ~) 
n - % < Re s < n + % 
-TT-l 
n-1 I. (-1)• r(m+%)x-·-~ 
. - 0 
Empty sums are mterpreted as zero. 
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Gamma fUnction etc. (cont•d) 
g(s) == J oo f(x) x•- 1 dx 
0 
f(x) 
(15) r<a + s) r<,s - s) r(a + m xa (1 + x ) - a- /3 
Re(a + t3) > 0 
- Re a < s < Re t3 
(16) r(a + s) r(,S - s) r (a+ m X a (1 + x)-a- /3 
h, k integers h -1 
0 < Re (a+ s) + h < 1 - ~ (-1)•r(a+t3+m)xa+• ; ml 
- 1 < Re (s - t3) - k < 0 a ==o 
It - 1 
- ~ (- 1)nr(a+t3+n)x-.B- n; nl 
n~ o 
(17) r(2a+s) r(2,S+s) 2xa+.B K a-,8 (2x~) 
Res> -2 Re a, -2 Re t3 
(18) r(2a+s) r (2,9 + s) 2x a+.f3 K ~) a-,8(2x 
h, lc integers h-1 
0 < Re(2a+s)+h < l - ~ (-l)•r(2,S-2a-m)x 2 a+-; ml 
0 < Re (2 t3 + s) + k < 1 • == 0 
It -1 
- ~ (-1)nr(2a- 2,S-n)x 2 .8+n;n! 
n== o 
(19) r(s + v) r(s- v)cos [rr(s-v)] -TT Y (2x ~) 
\Re v\ < Re s < % 
2v 
(20) 
r(s) (1 - x)v-1 
0 <x < 1 
r (s + v) r (v) 
Re v > 0, Res> 0 0 1 < x <oo 
r(s ) r(v) n- 1 (1 ) 
(21) Re v > 0 (1-x)v-1_ l -v • x• 0 < x < 1 
r(s + v) ml 
- n < Res < 1- n 
n= o 
ni 1 (1-v) 
n integer 
-
a X a 1 <x<oo 
a== o m l 
Empty sums are interpreted as zero. 
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Gamma functions etc. (cont•d) 
g (s) = Joo f(x) x•-t dx 
0 
f(x) 
(22) r(1-11-S) 0 0 <x < 1 
r(1- s) (x- 1)11-t 
Re 11 > 0, Re s< 1- Re 11 1 <x< oo 
r(11) 
(23) r(s) x-~v J (2x~) 
r<11- s + 1) v 
0 < Re s < ~ Re 11 + ~ 
r(s) n- t (-1)• x• (24) Re 11> 0 x-~~~ J (2x~)- l 
r(11-s + 1) 11 _ mtr(11+m +1) 
-n <Res < 1- n ·- 0 
n = 1, 2, 3, ••• 
(25) r (s + 11) r (s - 11) "-~ e-~" K II(~ x) 
r(s + ~) 
Res> iRe 11i 
(26) r <~ - s) r (s + 11) rr~ e -~" 1
11 
(~ x) 
r(l+11-S) 
-Rev < Res < ~ 
(27) r (~ - s) r (s + v) rr~ e -~" I
11
(Yzx) 
rU+v-s) 
n - ~ < Re s < n + Yz -nit (-1)• r(~+ 11+m) X-~ -a 
Rev > Yz - n, 11=1,2,3, ••• • = 0 m! r (~ + v- m) 
(28) r (~ - s) r (s + v) rr ~ e -~,. I)Yzx) 
r(l+v-s) n - I 
- n < R e (s + v) < l - n I <-1)· r<~ + v+m) v+a 
Re v>~-n, n = 1, 2, 3, ••• - m!r(1+2v+m) x a=O 
Empty sums are interpreted as zero. 
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Gamma function etc. ccont'd) 
g{s) = Joo f(x) x•-l dx 
0 
f(x) 
(29) [I'(s)/I"(~-s))2 2rr-1 K 0 (4xl()- Y 0 (4xl() 
0 < Res < 9/ B 
(30) I"(2s) I'(s + v) 2 J 211 (2xl() K211(2xl() I"(l-s+v) 
Res>- Re Y, 0 
(31) r(2s) I"(v- s) 
[(4+x)~ +x~]l-211 
I"(v + s) 21-211 (4 + x)~ 
0 < Res< Re y 
(32) 
I'(2s) ~ "-1/2 (4 - x) J4I2 +1112 -!/4 
r (s + p.) I" (s + 1/) 
X p 3/2 -J4-II (~X 112) 0 < x < 2 
Res > 0, Re (p. + v) > ~ IJ.-11- 1/2 2 
0 2 < x < oo 
(33) 
I"(s) 
2rr-1 (4- x 2)-~ T (~ x) 
r<~+ ~ s + %n) r(~+ ~ s-~ n) n 0 < x < 2 
Res > 0 0 2 < x < oo 
(34) I"(~- s + y) r~~ + ~s) 2 1 -~~ x-11 sin x J (x) 
I"(l- s +2v)r(l- ~s) II 
-1 < Re s < ~ + Re y 
(35) 
I"(~s) I"(~ - s + v) 
2 1 -~~ x-11 cos x J (x) 
r(l- s + 2v) I"(~- ~s) II 
0 < Re s < ~ + Re y 
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Gamma function etc. (cont•d) 
g (s) = Joo f (x) x • - 1 dx f(x) 
0 
(36) sin[rr(s + v-/.L-~·m 7TJ2 v(2x~) Y 2)2x~) 
f'(s +/.L+v) r<s -/.L+v) r(l-2s) 
X 
r<v-/.L-s +l) r<v+/.L-s+l) 
Re (-v ± /.L) < Res< ~ 
(37) r(s) r<s + /.L) r(s- /.L) 2rr-~ [K (x~)]2 
r(s + ~) J-L 
Res > IRe ILl 
(38) r(s) r(~-s - v) r<~-s + v) rrl{[sec(rrv)](l + x)-~ 
r(~- s) 
0 < Re s < ~- IRe vi x cosh[2vsinh-
1 (xX)] 
(39) r(s + ~) r<~-s-v)r<~-s+v) rrX[csc(rrv)](l + x) - X 
r(l-s) 
x sinh [2 v sinh - 1 (2x X)] 
-~<Res < ~ - IRe vi 
(40) r(2s) r(v-s) ~ ['(v) (4 +X)-v 
r(s- v + 1) x P _
2
)(1 + 4x-1)-y,] 
0 <Res< Rev 
r(s) [r(v- s)] 2 cl-x~ (41) 
r(l- s) 
[r(v)] 2 (1 + x)-v p -1 --
v l+x 
0 <Res< Rev 
(42) 
['(s) r (a-s) r (,8- s) f'(a) ['(,8) 
2f; (a, ,8; y; -x) 
r(y - s) ['(y) 
0 < Re s < min (Re a, Re ,8) 
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Gamma function etc. (cont'd) 
g(s) =Joe f(x) x•-1 dx 
0 
f(x) 
" n II r(b.+ s) II r(l-a.-s) 
(43) 
j= I } j= I } 
c•n 01"····· •",) q p pq bl, ••• , bq II r (l-b .-s) II r(a1+s) j=• +I J j= n+l 
max Re b. < Re s 
1:::; j:::;. } 
< min Re (1- a.) 
1 ~j ::=; n J 
(44) s-1 [t/J(s+1)+logy] Res> -1 - log(1- x) 0 <x < 1 
0 1<x<oo 
(45) s-1 [t/J(s + 1) +logy I log 11-xll 
+~IT ctn(ITS)] -1 <Res< 0 
(46) s-1 [t/J(s + 1) +logy 0 0 <x < 1 
+ IT ctn (ITs)] Res <0 log (x-1) 1<x<oo 
(47) IT esc (ITs) t/J(1+s) -1 <Res< 0 (1+x - l)- 1 log[y(l+x - 1)] 
(48) rr esc {ITs) [t/J(1+s) +logy] (1+x-1)- 1 log{1 + x- 1 ) 
-1 <Res< 1 
(49) t/J (s +a)- t/J(s + {3) (xfi-xa)/(1-x) 0<x<1 
Res >-Rea, -Re /3 0 1<x<oo 
(50) t/J(s +a)-t/J(s +{3) (xfi+ll - xa+h)/(1- x) 
-h < Re (s +a) < 1- h 0 <x < 1 
-k < Re (s + {3) < 1 + k (xa-xa+h_xfi+x.BH)/(1-x) 
h, k = 0, l, 2, ••• l<x<oo 
An empty product is to be interpreted as unity. 
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Gamma function etc. (cont'd) 
g(s) = Joo f(x) x•-t dx 
0 
f(x) 
(51) r(s) t/J(s) Res> 0 e-zlogx 
(52) B (s, a) [t/J(a)-t/J(a+S)] (1-x)a.-t log(l-x) 0 <x < 1 
Res > -1, Rea> 0 0 1 < x<oo 
(53) B(-s,11+s) t/J(v+s) [t/1(11)- 11log(l+x-1)](1+x-1)-v 
- Re 11 < Re s < 0 
(54) B(-s,11+s)[t/J(v+s)-t/J(v)] -11 (1+x-1)-Vlog (1+x-1) 
-Rev < Res< 1 
(55) B (s, a) [t/1 (s )- t/1 (s +a)] (1-x)a.-l log x 0 <x < 1 
Rea>-1, Res >0 0 1<x<oo 
(56) B (s, aH[l,b(s) -t/J(s +a)F (1-x)a.-l (log x) 2 0 <x < 1 
+ l,b '(s) -l,b '(s +a) I 0 1<x<oo 
Res> 0, Rea> -2 
(57) r(%s+%v) 4log x J (x) 
r(%11-%s + 1) Jl 
x [t/1 (% s +% 11) + t/J(%11-% s + 1)] 
- Re 11 < Re s < 3/2 
(58) sin(% fTS) r(s) t/J(s) logx sinx -% 1T coax 
0 < Res< 1 
(59) cos(% 1($) r (s) "'(s) logx coax +% rr sin.x 
0 <Res< 1 
(60) r(s, a) a>O 0 0 <x <a 
e-z a<x<oo 
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Gamma function etc. (cont•d) 
g(s) = Joo f(x) x•-l dx 
0 
f(x) 
(61) f'(s) f'(l-s, a) (%+1)-1 e-al%+11 
Res> 0, Rea> 0 
(62) f'(l-v)f'(v,as) (log x-1}-1 (a -I logx - 1-1) -v 
a> 0, Re Y < 1, Res >0 0 <x <e-a 
0 e-a<x<oo 
(63) y (s, a) a> 0, Res> 0 e-"' 0 < x <a 
0 a<x<oo 
(64) s -vy (v, as) 0 O<x<e-a 
a > 0, Re 11 > 0 (-logx)v-l e-a < x < 1 
0 1<x<oo 
(65) rr esc (rrs) '(s) 1 <Res< 2 -x - 2 [1/1 (x-1 + 1) -logy] 
(66) rr csc(rrs)[,(l+s)-s-1] l/l(x-1 + 1)- log (x-1 + 1) 
-1 <Res< 0 
(67) r (s) '(s) Res> 1 (e"'- 1)-1 
(68) f'(s + 1) '(s) Res> 1 ~(sinh~x)-2 
(69) f'(~s) '(s) Res> 2 0 3 (0lix 2/rr)-1 
(70) f'(s) '(s, a) e-as (1- e-s)-1 
Rea> 0, Res> 1 
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7.4. Bessel functions 
g(s ) = Joo f(x) xs-1 dx 
0 
f (x) 
(l) Jo [a (~ 2-8 2)~] a> O 0 O <x<e - a 
cos [~(a 2 -y 2)~ ] 
e -a < x < e a 
rr(a2 - y2)~ 
0 e a <x< oo 
(2) 
J 1 [a (~2-s2) ~] 
a> O 0 0 <x < e-a (~2-s 2) ~ 
(rram-1 sin [~(a 2-y 2)~] 
e - a < x < e a 
0 e a<x <oo 
(3) (~2 _ s 2) -~v J v [a (~2-s 2)~] 0 0 < x < e - a 
Re v> -~, a > O (a2-y2)l{v-~ J X [~(a2-y2)~ ] 
v 
(2rr)l{ av ~v-Y, 
e - a<x<e a 
0 ea<x<oo 
(4) (~2- s 2)~v J [a(t32-s 2)~] 2
112 sin (nv) 
-
17 312 a - v /3 - v-1/2 v 
a> 0, Rev<~ 
Res > Re t3 > 0 x (y2-a2) - v/2 - 1/4 
x K [~ (y 2_ a 2) 112] 
v+Y, 
0 <X< e-a a nd ea < x<oo 
(a2-y2) -~v-l{ 
- (2rr)~ a-v ,g-v- '1. 
x y II+){ [ {3(a 2- y2)'1.] 
e-a < x < e a 
(5) r(~s) Jv+Y, s (2a 2) a> O 2a-11(a 2-x2) 'l.v J J2a (a2- x 2)~ ] 
Rev> -1, Res> 0 0 < x <a 
0 a < x <oo 
y =-log X 
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Bessel functions (CODt'd) 
g(s) = j
0
00 f(x) x•-1 dx f(x) 
(6) f'(~s) J.,.,-y, . (2a 2) a>O 2a"'(x 2+a 2)-'lzv J [2a(x 2+a 2)'1z] ).J 
0 < Re s < Re v + 3/ 2 
(7) f' (~ s) Y ( 2 a 2) a>O 2a"'(x2 +a2)~ "'Y (2a (x 2+a 2) 'lz] v-s ).J 
0 < Re s < Re v + 3/2 
(8) J. (a) sin(~ 77S) -rr-1 cos[~a(x+x-1 )] 
+ Y.(a) cos (~77s) 
a > 0, -1 <Res < 1 
(9) ~(a) cos(~ 7TS) 17-1 sin[~a(x+x- 1 )] 
- Y,(a) sin(~17s) 
a> 0, IRe si < 1 
(10) H 111 (a) e 'lzrri.t -i 17-1 exp [~ai(x+x- 1)] 
• 
a> 0, -1 < Res < 1 
(ll) fl ~2l(a) e -Y,rris 
• 
i 77-1 exp [-~ ai (x+x-1)] 
a > 0, -1 < Res < 1 
(12) f' (~ s) H 111 (2 a 2) 2 v-•12 2a "'(x
2+a 2) -'/,"' H 10[2 a (x2 + a 2) 'lz] 
).J 
Res > 0, 0 < arg a <~ 11 
(13) f'(~s) H 121 (2a 2) 2 v-s/2 2a 11(x 2+ a 2) - y, "'H 121[2a(x 2+a 2) 'lz] ).J 
- Y. rr < arg a< 0, Re s> 0 
(14) s -1Jo(s) Res> 0 1 O < x<e-1 
11-1 cos - 1 (-y) e- 1 <x <e 
0 e<x<oo 
y =-log x 
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Bessel functions (cont•d) 
g(s) = Joo f(x) x•-l dx 
0 
f(x) 
211 sin (Jm) 
(15) I
11
(s) Res > 0 - [(r-1)X +(r+ l)~r2v n-(y2-1)~ 
O<x<e- 1 
cos[v cos-1 (-y)] 
e-1 < x < e 
n-(1-y 2) ~ 
0 e < x<oo 
(16) s- 1 I
11
(s) Res> 0 211 (n-v) _, sin (n'!l) 
x [(y-1)~ + (y+l)~]-211 
O<x<e-1 
(n'!l)-1 sin [v cos_, (-y)] 
e- 1 < x<e 
0 e < x<oo 
(17) s -v I
11 
(s) Rev > -~ 0 0 < x < e-1 
(1-y2)v-~ 
e-1 <x<e "~ 2 11 r (v+ ~) 
0 e < x < oo 
(18) 1 (a) (a) (n-y)-X I C2a~ y~) - exp- I -- 0 < x < 1 
s ~ 2s v 2s 2v 
0 1 < x<oo 
Rev > -~, Res> 0 
(19) l (a+ {3) I ca- {3) I)(a~ + f3 ~) y ~] IJ(a~- 13 ~)y ~] 
-exp --
s 2s v 2s 0 < x < 1 
Re 11 > -1, Res> 0 0 1 < x<oo 
y =-log x 
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Bessel funct.tons (cont'd) 
g(s) = Joo f(x) x•-l dx 
0 
f(x) 
(20) I [(s +2a)~ (s +2,8)~] 0 O<x <e - 1 y (s + 2 a)~ 11 (s + 2 {3} ~ 11 
Rev>-~ (1-y Z) ~ v-1( "a.+/3 
2~ IT~(a-,B)v-~ 
x J [(a-m (l-r 2)~J II 
e -I <" < e 
0 e<x<oo 
(21) I l~[(s+2a)~+(s+2t3)~]Z} II 0 0 <" < e-1 
x I l~[(s+2a)~-(s+2{3)~] 2} 
Xa.+/3 JZII((a-,g)(l-y2)~) II Rev>-~ IT(1-y 2)~ 
e-1 < x<e 
0 e <x< oo 
(22) s ~ [I v-I((~ s) I _
11
_1( {~2 s) 0 O < x <e-1 
- ~+l((~ as)I_11+l( (~ as}] (~ rr) -3/Zy -112 (1-y 2)-11z 
x cos(2v cos-1 y) e -I <" < 1 
0 1 < x < oo 
(23) s-1 K 0 (s) Res·> 0 cosh- 1 r O<x < e-1 
0 e-1 < x<oo 
(24) s-1 K
1 
(s) Res > 0 (yZ-1)~ O <x< e-1 
0 e-1 <x <oo 
(25) K (s) Res > 0 (r 2 - 1)-~ cosh (v cosh -I y) y 
O < :t<e-1 
0 e-1 < x < oo 
r =-log" 
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Bessel functions (cont'd) 
g(s) = j 00 f(x) x•-l dx 
0 
f(x) 
(26) s - 1 K.)s) Res > 0 v _, sinh (v cosh_, y) 
O <x<e- 1 
0 e-1 < x < oo 
2-v ~ 
(27) s-11 K )s) " (y 2 _ 1) v-~ 
Rev > -~, Res > 0 r(v + ~) 
0 <x < e-1 
0 e- 1 <x < oo 
(28) s ~ Kv+'4 (~s) K11 _'4 (~s) 
2~ "~ 
cosh (2v cosh -I y) y ~ (y2 -1)~ 
O < x < e- 1 
0 e - 1 < x < oo 
(29) K 0 [.8 (a2 - s 2) ~] ~<IF+ Y 2)-~ exp (-a (/3 2 +r 2) ~] 
- Re a < Re s < Re a, Re f3 > 0 
(30) (a2-s 2)-~ K I [f3(a2-s 2)~ ] (2a{3)- 1 exp [-a(f3 2 +y 2)~] 
-Rea < Res < Rea 
Re f3 > 0 
(31) (a 2 - s 2) ~ K 1 [f3(a2 - s 2) ~] ~ f3 ({32 +r 2) -3/2 [1 +a ({32 +r 2)112] 
-Rea < Res < Rea x exp[-a(f32+y2)112] 
Re {3 > 0 
(32) (a2 -s2)-~11 Kv(f3(a2-s2)~] (2rr)-~ a~-v{3-v(f32+y2)~v-'4 
- Re a < Re s < Re a x Kv-'-" [a(f32+y2)~] 
Re /3 > 0 
y =-log X 
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Bessel functions (cont•d) 
g(s) = Joo f(x) x•-l dx 
0 
f(x) 
(33) 
K [(s + 2 a)~ (s + 2 ,8) ~] (~rr)~ (a-,8)~-vxa+.8(y2-1)~11-!ri 
(s + 2 a)~ 11 (s + 2 ,8) ~ 11 
x Z-~ [(a- ,B)(y 2-1)~] 
Re 11 > -~ 0 < x < e -~ 
Res > -2Rea, -2Re {3 
0 e-1 <x < oo 
(34) s~ In(~s) Kn+~(~s) 0 O<x <e - 1 
(-1) n(~ rry)-~ (1-y 2)-~ 
X COS ((2n+ ~) COS-I y) 
e -I < x < 1 
0 1<x<oo 
(35) K)(a~+{3~)s ~] 1 ( a+ ,B) (a- ,BJ 
- exp --- I --
x I [(a~-{3~) s~] Rea > 0 2y 2y 
11 2y 
'II 0 <x < 1 Re ,B > 0, Res > 0 
0 1<x < oo 
(36) K s (a) Rea > 0 ~ exp[-~a(x+x- 1 )] 
(37) sin(~rrs) K.(a) ~ sin [~a(x-x- 1 )] 
a> 0, IRes I < 1 
(38) cos (~ 17 s ). K 
6 
(a) ~ cos[~a(x-x - 1 )] 
a > 0, 1Resl < 1 
(39) e Hh K (a) 
• 
-~rr<8 <~ rr ~ exp[-~a(e-iBx+e iBx-1)] 
largal < ~rr-181 
(40) f'(~s)K 11_512 (2a 2 ) 2 a 11(x 2 + a 2) -~ 11 K [2a(x 2 + a 2)~] 'II 
Rea > 0, Res > 0 
y = -log X 
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7 .5. Other higher transcendental functions 
g(s) = Joo f(x) x•-1 dx 
0 
f(x) 
(1) exp(~as 2) D_v(a~s) 
rv-1 
exp (- ~:0 0 <x < 1 a~ vr (v) 
Rea> 0, Rev> 0 
0 1<x<oo 
(2) D 2)2s ~) 
2v+~ (y + 1) v-~ 
O<x<e-1 
Re v < 0, Res> 0 r(-v) (y-1)V+1 
0 e-1 <x<oo 
(3) 2-v-~r(-v) D (-2s~) -(r+1P'-~ (y-1)-v-1 2v 
0 < x < e-1 -~<Rev< 0, Res> 0 
2cos (1Tv)(1+y)v-~ (1-y)-v-1 
e - 1 < x < e 
0 e<x < oo 
(4) s-~ D 2v+ 1 (2s~) 2v+~ (y+ 1)v+~ 0 < x < e - 1 r(-v) (y-1)V+1 
Re v < 0, Res> 0 
0 e-1 <x<oo 
(5) 2-v-~ r (- v) s -~ D (-2s ~) (y + 1) v+~ (y -1)-v-1 O<x<e-1 2v+1 
- 3/2 < Re v < 0, Re s > 0 
-2cos(1Tv) (l+y)v+~ (1-y)-v-1 
e-1 <x<e 
0 e<x<oo 
(6) s -~ v exp (~as -I) D_v(a'l. s -~) [J' (v)r1 (2y)~ v- 1 exp [-(2 ay) '1.] 
Re v > 0, Res> 0 0 <x < 1 
0 l<x<oo 
(7) r(s) D_.(2a) Res> 0 exp(-a 2 -2ax- ~x 2) 
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Higher functions (cont'd) 
g(s) = Joo f(x) x•-l dx 
0 
f(x) 
sin(~ rrs) r(s) D (2~ a) 2 (8) e - Y. a -ax sin (ax + ~x 2) 
-· 
- ~ rr < arg a < ~ rr 
Res > -1 
(9) cos(~1TS) r(s) D (2~ a) 
-· 
e~a2-ax cos(ax+~x 2) 
-~rr < arga < ~rr, Re .s > 0 
(10) eif7•r(s)D (2a) exp(- a 2 ~2axe-i8_~ x 2 e-2 i f7 ) 
-· -~11 < Re8 < ~rr, Res > 0 
(ll) 2F1 (s,v;s+1;-a) avx(l+ax)-v-l 0 < x < 1 
larg(l+a)l < rr, Res > - 1 0 1 < x < oo 
(12) 2F1 (-s, v;-s +1;-a) 0 0 <x < 1 
larg(l + a)l < rr, Res < 1 -avx- 1 (a/ x + 1)-v-l 1 < x < oo 
(13) r(s) 2r; (s, a; {3;),.) 
Res > 0, Re >. < 1 
e-z 
1
r; (a; {3; >.x) 
(14) r(2 s ) 2r;<s,s+ ~; v+1 ; -a 2) 2v-l r(v+ 1) Q-vX-~ V 
lim al < 1, Re s > 0 x exp(- x ~) J (ax~) v 
(15) B(s, v- s) 2 r;(14s; v; 1- a) (1 + x)J.L-v (1 + ax)-J.L 
0 < Res < Re v, largal < rr 
(16) B (v, s) 2F1 (J.L, s, v + s; -a) (1- x)~>-l (1 + ax)-J.L 0 < x < 1 
Res > 0, Rev > 0 0 1 < x < oo 
larg(1 +a) I< TT 
(17) B (>., s ) 2F1 (14 v ; ;\+s; a) (1-x)"-- 1 2r;~, v; >.; aU-x)] 
Re ;\ > 0, Res > 0 0 < x < 1 
I arp; (1 - a) I < TT 0 1 <x< oo 
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Hliher functions (cont•d) 
g(s) "'Joo f(x) x•-t dx f(x) 
0 
(18) [' (s + v) [' (s - v) rr-~ a - 11 e-~.r K 11(~ax) ['(s + ~) 
(s + v s + v+ 1 1 ) 
x 2F1 - - , ;s +- ; 1-£1 2 2 2 
Rea> -1, Res> IRe vi 
(19) ['(s+v+~) M (a) aX f'(2v+l) e-.r+Xa 
1,11 
x J (2a~ x~) Re(s + v) >-~ 
211 
(20) ['(s + v+ ~) [' (s - v+ ~) W (a) -•~v 2a~ e-.r+~aK (2a~ x~) 211 
Re s > IRe vi - ~ 
(21) ['(~ -s+v) f'(~+s+v) [T' (2 v + 1)]2 (a,Bx) ~ 
x M$,)a) M,,)$) 1+x 
IRes + ~~ <IRe vi (a+f3 1-x) x exp - --
2 1+x 
x J [2(a{3x)~J 
211 1 +X 
(22) ['(~ + s) 1F1 (-s; ~;a) Res >~ x~ ea-.r cos(2a~ x~) 
(23) ['(~+ s) ,F; (1- s; 3/2; a) ~ a-~ ea-.r sin(2a~ x~) 
Res>-~ 
(24) f'(s) ,F; (s; v + 1; a) Res > 0 f'(v+ 1) (ax) - ~ 11 e-"" 
x I (2a~ x~) 
11 
(25) B(v,s) 1F1 (s; s+v;a) (1- x)11- t ea"" 0 <x < 1 
Rev> 0, Res> 0 0 1<x<oo 
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Higher functions (cont•d) 
g(s) = J"" f(x) x$-l dx 
0 
f(x) 
(26) B (ll, s) 1F2 (s ;s +~Lo 11+ 1; a) r(ll+ 1) (ax)-~ ll (1-x).U-I 
Re ll > 0, Res > 0 x I (2a~ x ~) 0 < x < l ll 
0 1<x < oo 
(27) r(s) p+tFq(s,a 1 , ••• ,aP; e-:r: pFq (a 1 , •••, a P; b1 , •••, b q; ax) 
b1 , ••• ,bq;a) 
p < q, Res > 0 
(28) r(s+ll) r(s-v) 2K2)2x~) 
X P +2 Fq(s + 11, s - 11, a1 , ••• , a p; x pFq (a1 , ••• , a P; b 1 , ••• , b q; ax) 
b1, ••• ,bq; a) 
p < q- 1, Res> IRe11l 
(29) B(s, 11) p+tFq+t (s, a 1 , ••• ,a P; (1-x)v-t 
s + 11, b 1 , ••• , b q; a) x pFq(a 1 , ••• ,ap;b 1 , ••• ,bq;ax) 
Re 11 > 0, Res > 0 0 < x < 1 
0 l < x < oo 
(30) •,n+t ( ~1-s,a 1 , ••• ,ap) G p+t q a b 
' 1' ••• 'b q 
e -:r: c;;; ~x I a'' ••• 'a P) 
b,, ••• ,bq 
p + q < 2(m + n) 
larga l < (m + n- ~ p- ~ q)" 
Re (s +b) > 0, j = l, ••• , m 
G~~t ~1-s-ll,a1 , ••• ,ap,l-s+) ~ ~ la, ••• ,a) (31) J (2x ) G a,n ax 1 P 
211 p,q b b b,, ••• ,bq 1' ••• ' q 
p + q < 2m+ 2n 
largal < (m + n- ~p- ~ q)7T 
Re(s+v+b .) > 0, j = 1, ••• , m ) 
Re(s+a .) < 5/ 4, j = 1, ••• , n ) 
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Higher functions (cont'd) 
g (s) = J"" f(x) x •-I dx 
0 
f(x) 
(32) G a,n+2 ~~1-s+v, 1-s-v, a,, ... , a~ K (2x l{ )G•·"(axla 1 , ••• ,ap) p+Z,q b b 211 p,q b b 
1 ' ••• ' q 1 ' ••• t q 
p + q < 2m+ 2n 
larg al < (m + n - ~ p - ~ q) :1 
Re(s + bj) > !Rev!, j = 1, ••• ,m 
APPENDIX 
NOT A TIONS AND DEFINITIONS OF HIGHER TRANSCENDENTAL 
FUNCTIONS 
H.T.F . I refers to volume I, and H.T.F. II to volume II, of Higher 
trans cendental functions by the same authors as the present work. 
Miscellaneous notations 
Ad hoc notations are explained where they occur. Notations occurring 
several times on a page are explained at the bottom of the page. 
In general, real variables and parameters are denoted by Latin letters, 
and complex variables and parameters by Greek letters. Exceptions are 
made to preserve traditional notations (such as p in chapters IV and V). 
The letters m, n denote integers mostly. 
Re z, lm z. Real and imaginary parts of a complex quantity z. 
lzl, arg z. Modulus and argument (phase) of a complex quantity. 
Cauchy Principal Value. If the integrand has a singularity at c, 
a< c < b, the Cauchy Principal Value of 
Jb f(x) dx 
a 
is 
( > 0, ( .... o. 
Empty s ums are to be interpreted as zero, and e mpty products as unity. 
b b 
l ' n are empty if b < a. 
n = a n = a 
[x] largest integer~ x . 
(a) = r(a + v)/r(a) 
II 
(a)0 = 1 
(a) = a(a + 1) ••• (a+ n- 1) 
n 
n = l , 2, .•• 
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(a) =(-l)n(l-a-n) 
n n 
(a) = (-l)n/0- a) 
-n n 
Binomial coefficient 
{ 
-l 
sgn x = ~ 
x <O 
x=O 
x > O 
Euler-Mascheroni constant. 
C = lim ( f l/n- log mb= 0.5772156649 ••• 
.w-+oo n= 1 
Orthogonal polynomials 
See also H.F.T. II Chapter X. 
Legendre polynomial 
l dn 
p (x) =-- -- (x2 -l)n 
n 2n n! dx" • 
Gegenbauer polynomial 
Tchebichef polynomials 
Tn <:~)= cos (n cos_, x) 
sin [(n + l) cos -I x] 
Un(x)= _1 • sin (cos x) 
J acobi polynomial 
n integer 
n integer 
( l)" d" 
p(o.,/3)(x)=----{l- x)-a (l + x)-/3 __ [(1- x)n+a (l + x)n+/3 ]. 
n 2" n! dx n 
NOTATIONS 
Laguerre polynomial 
Hermite polynomials 
2 d" 2 
He (x) = (-1)" e~x -- (e -~x ) 
" dx" 
2 d" 2 
H (x) = (-1)" ex - e-x • 
" dx" 
Charlier polynomial 
p (x; a)= n! a - ,. L x-n (a). 
n n 
The gamma function and related functions 
See also H.T.F. I Chapter I. 
Gamma function 
r( ) Joo -t z-1 d z = e t t 
0 
Logarithmic derivative of the gamma function 
r '(z) 
1/J(z)=--' 
r(z) 
Beta function 
, difl 
1/1 (z)=-' 
dz 
13 (x, y) = r(x) r(y ). 
r(x + y) 
Euler's dilogarithm 
etc. 
oo n 1 z 
L 2 (z) = L : 2 = - log(l- z ) dz. 
n=1 o z 
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Re z > 0. 
Incomplete gamma functions. See under Confluent h ypergeometric 
functions. 
Incomplete beta function. See under Hypergeometric functions. 
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Riemann's zeta function and related functions 
((z, a)= I (n + a)-•, 
n=O 
00 
<ll(z, s, v) = l 
n= 0 
zn 
(v+n)• 
Legendre functions 
See also H.T.F. I Chapter III. 
p ~(z) = =-:--1-.,.- (-z_+_l ) ~~ 
2 
F, (- v, v + l; 1 - p.; Yz - Yz z) 
11 r n - p.) z - 1 
e~TTiTT~ r(u + V+ 1) Q~( ) r z -~-~~-1 (z 2 _ 1)~~ 
II z = 211+! r (v + 3/2) 
z in the complex plane cut along the real axis from -1 to 1. 
1 P~ (x) = ---:--~ 
II r (1- p) (1+x)~~ 1 - X 2 F; (-V, V + 1; l - p; Yz - Yz X) 
Bessel functions and related functions 
See also H.T.F. II Chapter VII. 
Bessel functions 
00 
J)z)= l 
a=O 
(-1)" (Yzz )11 +2a 
m! r(v + m + 1) 
-1 < x<1 
NOTATIONS 
H 121(z)=J (z)-iY (z) 
v v v 
" dt Ji (x) = l J (t) -. 
v 00 v t 
Modified Bessel functions 
00 
I)z)= L 
m=O m! r (II+ m + l) 
TT I_)z)- ~(z) 
K (z) =- • 
v 2 sin !ITT 
Kelvin's and related functions 
her )z) + i hei v (z) = J v (ze ~ 7T i) 
her (z)-ihei (z)=J (ze-~7Ti) 
v v v 
kerv(z)+ikeiv(z)=K)ze~7Ti) 
ker )z)- i kei v (z) = Kv (ze -~ 7Ti) 
her(z) = her 0 (z), hei (z) = hei 0 (z), 
ker (z) = ker 0 (z ), kei (z) = kei 0 (z ). 
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Note that the definition of ker v (z) and kei v (z) differs from that given in 
H.T.F. II sec. 7.2.3. 
X (b)(z) = herv2 (z) + hei 2 (z) 
v v 
v~b)(z) = [her~(z}F + [bei~(z)F 
w~b)(z)= herv(z) hei~(z)- hei)z) her;(z) 
%Z~b)(z) = herv (z) hei~(z) + heiv(z) her~(z). 
Neumann polynomials 
<~n 
l l "t n (n - m - l)! 
0 o (x) =-; 0 n (x) = -4 L., I (1/ )n-2" +I 
X .,= 0 m. /2X 
n=l,2, ... 
n=l,2, ••• 
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Anger-Weber functions 
'TT 
J)z)= rr- 1 ~ cos(ve-z sine)de 
Ey(z) = 1T -I I: sin (ve- z sin e) de. 
Struve's functions 
(-l)• (z/2 )v+2a +I 
a=O r(m + 3/2) r(v + m + 3/ 2) 
L)z) = e -lHv+l miuy (ze ~ iTT). 
Lornrnel 's functions 
s (z) = s (z) + 211--l r 
J.l.,ll J.l.,ll ( p.- 2v+ 1) r (p.+ v2+ 1). 
Lorn mel's functions of two variables 
Uy(w,z)= ~ (-1)" ~ Jv +2 (z ) ( )
v+2A 
·= 0 z • 
C
w z 2 vrr) V 11(w, z)= cos -+ - -+ - + U 2 (w, z). 2 2w 2 -v 
NOTATIONS 
Uypergeometric functions 
See also H.T.F. I Chapters II, IV, V. 
Generalized hypergeometric senes 
•••' am; Y 1' • ••' 
373 
2F1 (a, b; c; z) is Gauss' hypergeometric series and is often (for 
instance in H.T.F. I Chapter II) denoted by F(a, b; c; z). 
1
F
1
(a; c; z) is Kummer's confluent hypergeometric series and is some-
times (for instance in H.T.F. I Chapter VI) denoted by <ll(a; c; z). 
,.F
11
(a 1, ••• , am; y 1, ••• , Y,.; z) is sometimes written as 
Incomplete beta function 
I3"'(p, q) = j 0"' tp- 1 (1- t)q- 1 dt = p - 1 xP 2F, (p, 1- q; p + 1; x). 
n 
Sn(b1, b2, b3, b4; z)= L 
h = 1 
* 
4 
II rCl+bh-b.) 
j= n +1 1 
... ' ' ... ' 
The prime in II' and the asterisk in 0 F3 mean that the term contammg 
b h - b h is to be omitted. For n = 1 the product II in the numerator, for 
n = 4 that in the denominator is to be replaced by unity. 
MacRobert's E-function. 
If p ~ q + 1, 
p 
E(p; ar: q; P.= x)= L 
r= 1 
where \x\ < 1 when p = q + 1. 
a. 
--------r(ar) X r 
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Ifp$q+l, 
p 
n !(a ) 
r= l r 
E (p; a,: q; p ,: x) = ------PF
9
(a 1 , ... , ap; p 1, ••• , p9 ; -1/ x) q 
n r (p ) 
s = 1 s 
where x ~ 0 and Jx J > l if p = q + l. If p > q + l, the last relation gives 
the asymptotic expansion of theE -function for large x . 
Meijer's G-function 
a,. ... ,ap) 
b,, ••• ,bq 
fl: r (b . - s) ft r ( l - a . + s) 
j=1 J j=1 J 
------------------------------- x'ds 
q p 
IT 1(1 - b . + s) 
j= "'+ 1 J 
n i(a - s) 
j = n+1 J 
where L is a path separating the poles of 1 (b 1 - s) ... r (b m - s) from 
those of 10- a 1 + s) •.• 1(1- a"+ s). For a more detailed definition 
see H.T .F. I sec. 5.3. 
Formulas involving the G-function may be used as key formulas from 
which many integrals with Bessel functions, Legendre functions, and 
other higher transcendental functions follow by specializing parameters. 
The following two lists give expressions of certain special G-functions 
in terms of well-known higher transcendental functions, and, conversely, 
expressions for higher transcendental functions in terms of G-functions. 
The list is not complete. See also H.T.F. I sec. 5.6. 
Particular cases of the G-function 
G, ( I Yz ) x -x% I (Y, ) 
12 x b, -b = rr e b 2X 
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G 20 ( I ~ ) -x -Jh K (v ) 12 X = TT e b 12X b, -b 
Gzo ( I a ) X(b+c-1) -Xx W ( ) 
12 X b, C = X e It ' a X 
k = ~ ( 1 + b + c) - a, m = ~ b - ~ c 
G :~ ( x lb,~b) co::TT e Xx K b (~x) 
c:! ( x \b,ac) =r(b-a+1)r(c-a+l)xX(b+c:-l)eXxwlt,a(x) 
k = a- ~ (b + c + 1 ), m = ~ b- ~ c 
G 10 (xla b 2b-a b+~)=rr-Xxbl (2312 x 114)J (2 312 x114) 04 ' ' ' 2 2 (a-b) 2(a-b) 
G ~(xi a, a+~. b, 2a - b)=~ rr -x sec (b- a) rr 
X X a [J (23/2 X 1/4) T (2 3/2 X 114) 
2(a-b) -'-2(b-a)' 
+I 2(a - b) (2 3/2 X 114) J 2(b-a)(2 3/2 X 1/4)] 
G~(xl a+~. a, b, 2a- b)= ~ TT- x [sin(a- b) rrr1 
x xa[J (2 3/ 2xii4)I ( 2 3/2xl/4) 2(a-b) 2(b-a) 
-I (23/2 X 1/4) J (23/2 X 1/4)] 2(a-b) 2(b-a) 
G20(xla a+~ b b+ll )=xX(a+b)J (4xl/4) 04 ' 2 ' ' 1 2 2(a-b) 
z = 2 3/2 xl/4 
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e~(xjO, Yz, a, -a)= IT){ i- 1 (sin 2aiT)-1 
x [e2a7TiJ (ze-7Ti/4)J (ze7Til•)-e-2a7TiJ (ze7Til4) 
2a -2a 2a 
z = 2 3/2 x1/4 
e: (x\3 a- Yz, a, -a- Yz, a- Yz) = 21T~ (cos 2a IT)-1 
xxa-1/2K (23/2x 114)[J (23/2x1/4)+J (23/2x114)] 4a 4a -4a 
e:<xl 0, a- y2, -a- Yz, - Yz) = 41T~ X-){ 
x K (2 312 x 114) [J (2 312 x 114) cos a IT- Y (23/2 x 114 ) sin a IT] h ~ ~ 
30 ( I I / 1/ 1/ ) ~ -~ e 04 x - /2,a - /2,-a- /2,0 =-41T x 
X K 2a (2 3/2 X 1/4) [J 2a (2 3/2 X 114) sin a IT + Y 2a (2 3/2 X 1/4) cos a IT] 
e~(xja b+Yz b 2b-a)=IT~2~xbK (2 312 x 114) 
04 ' ' ' 2(a-b) 
X J (23/2 X 1/4) 2(a-b) 
e:(xj a, a+ Yz, b, 2a- b)= 2 3 IT~ X a 
xK (23/2x114e7Ti/4)K (2 3/2x1/4e-7Ti/4) 2(b-a) 2(b-a) 
e riJ < I ) -~ < ~ 04 x a, b, c, d = x S n a, b, c, d; x ) 
en 13 
ell 13 
ell 
13 
x =X~(a+b)y (2x~) e 20 ( I a-Yz) 13 a, b, a- Yz b-a 
n = 1, 2, 3, 4 
NOTATIONS 
G 20 ( I a + ~ ) = - 7T ~ x a J (x ~) Y (x ~) 
13 x b, a, 2 a - b b-a b-a 
G21 (xI ~ ) = 2rr~ I (x~) K (x~) 
13 a, o, -a a a 
G 2
13
1 ( xI a+~ ) = rrx~(a+b) [I (2x~)- L (2x~)] 
a, a+ ~. b a-b a-b 
G 31 x = [H (2x~)- Y (2x~)] ( I a + ~ ) 7T 2 I I 13 a+~. -a, a cos 2arr 2a 2a 
31 ( I a+~ ) G 13 x b, 2a- b, a 
G'2 (xl-c,, -c2) 
22 a- 1,-b 
= rr 512 2-1 Leos (b- a) rrr' 
X X a Hbf~)a (x ~) nt:)a (x ~) 
r(a + c,) r(a + c2) 
r (a+ b) 
G 12 ( x I a + ~. a ) = 7T ~ x a J (x ~) J (x ~) 
2" b+a,a-c,a+c,a -b b+c b-e 
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G 22 ( \ a, a + ~ ) = 2rr~ x" I (x ~) K (x ~) 
2.4 x b, c, 2a- c, 2a- b b+e-2a b-e 
c~(xl o.~ )=i2-2 rr~ 
24 a, b, -b, -a 
31 ( I~ + a, ~- a) G;M X I 0, ~. b, -b rr~r(~-a+b)x-~ ( ~) ( ~) --------W 2x M 2x r(l+2a) .. , b - .. ,b 
40 ( ~~+a, ~-a) 
G24 X I 0, ~. b, -b 
(I a,a+ ~ ) c: X b + c, b- c, b + ~ + c, b + ~ - C 
~ I ~ 2-lt &-!( -x W (2 ~) 
= 1T X e k,2c X k=~+2b-2c 
Gil> (I a, a+~ ) =2rr-~x "K (x ~)K (x~) 
2.4 x a+ b, a + c , a- c, a- b b+e b-e 
41 ' 12 1T 
( 
0 / ) -2 -2 !i/2 
G X = 24 I a, b, - b, -a i sin arr sin brr 
G41 X ( I ~. 0 ) 24 a, b, -b, -a cos arr cos brr 
G41 
24 ( I ~ + a, ~ -a) ~ ~ X 1 = X- 1T r(~ + b- a) r(~- b- a) o.~.b,-b 
x W b(2ix~) W b(-2ix~) 
a, o., 
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G~ ( I a, a+~ ) 
24 X b + c , b - c, b + ~ + c, b + ~ - C 
= 21!+! 17 312 ro- 2a + 2b + 2c) ro- 2a + 2b- 2c) 
k-=2a-2b-~ 
• n r(a + bh) 
h= I 
-------------xa-1 
3 
n r(a + c h) 
h= I 
p 
1 ( I a 1, •••, a ) G p X p 
pq b,, ••• ,bq 
n r(l+b,-a .) 
j= I ) b I 
X 
q 
n rO+b,-b.) 
j = 2. ) 
X pFq-l (l + b 1 -a 1, ••• , l + b 1 -a p; 
1 + b I - b 2, ••• , l + b I - b 9 ; -X) p::;_q 
1 ( ,a,, •••, a ) G n X p 
pq b,, ••• ,bq 
n b 1 fl r (l + b I -a .) X 
j =I J 
q p 
n r (l + b , - b . ) n r (a . - b , ) 
j=2 ) j=n+l J 
x PF
9
_ 1 (1 + b 1 -a 1, ••• , 1 + b 1 -a P; 
l + b 1 - b 2, ••• , l + b 1 - b 9 ; - x) p~q 
Gq' (xl a,, ••• 'ap) 
pq b,, ••• ,bq 
a -1 
x x 1 E(l-a1+b 1, ..• ,l-a 1+b 9:l-a 1 +a 2 , • • • ,l-a 1 +ap:x) 
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Functions expressible in terms of the G-function 
xiLJ
11
(x)o: 21LG~~(~x 21%v+ ~ll• %/l- %v) 
e xK (x)"'17 G 20 2x - ~ ( I ~ ) 
11 12 v, -v 
( ~ ) exK (x)o:TT-~cosvTTG 21 2x\ ll 12 v, - v 
X B X ""2 /4X JL ( ) J..L G, (v 21 % + %v + Xll ) 11 13 X + Xv + X!L, Xll - Xv, ~ll + ~~~ 
-2 ( 2 1 X+ Xv ) B (x)- Y ,}x)"" 11 cosV17 G 31 ~x 
v 13 ~ + ~~~. -~v, ~2v 
1-LLJ ( ) ( )I -1 I-LG21 (1 21 ~ll+ Xv+ ~ ) X x-L Xjo:17 2 ~X 
11 11 13 Yz/l + Yzv, Yz/l + Yzv + Yz , Yz!l - Yzv 
NOTATIONS 381 
xo- J)x) J,}x) 
= 1T-!4G X , 12 [ zl Y2 + Y2 a, Y2 a J 
24 Y2(f.L+V+a), Y2(v+a-f.L), Y2(f.L+a-v), ~(a-fl-v) 
- 77!4 sin(~v7T) G~ c:~ I~· 0, ~v, -~v) 
J.L -!4 20 ( 21 ~ + ~fl ) x J )x) Y v (x) = - 1T G 13 x I / v I/ v + /2fl, /2fl, /2fl - v 
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x 2j.L K (xe., i/4 ) K (xe - .,i/4 ) = 2 3 Jl-- 3 rr -~ 
2J,I 2v 
x c: ( 614 x 4 1 Yt14 YzJL + Yz, YzJL + v, Yzp- v) 
x l e -~x W (x) = G 20 ( l l- k + l ) 
k ,,. 12 x m + l + Yz, l - m + Yz 
l Xx l 
X e Wk (x)=~~----~~~----~~ 
•'" f'(Yz+m-k)f'(Yz-m-k) 
21 C I k + l + 1 ) 
x G 12 x l - m + Yz, m + l + Yz 
NOTATIONS 383 
40( -2 21 ~-~k.~-~k ) 
x G 2 x 24 ~ + ~ m, ~ - ~ m, ~ m, - ~ m 
X~ 2-(k+1)77 - 3/2 
ezW (2x)=~~----~~~----~ 
• .• r (~ + m - k) r (~ - m - k) 
42 ( 21 ~ + ~ k, ~ + ~ k ) 
x G 24 x Yz m, ~ + ~ m, - ~ m, ~ - ~ m 
WL (x)M L (x)= G 23~ ~x 2 1 1 ' -1 "-~1(l+2m) ( I l+k l k ) ~.• -~.• 1(~-k+m) ~ ~,l,Yz+m,Yz-m 
X17-~ 
x 1 W (2ix) W (-2ix) =~~----.,...,..-=-:-,..,-------~ 
• .• • .• r (~ + m - k) r (~ - m - k) 
41 ( 21 ~ + ~ l + k, ~ + ~ l- k ) 
xG 24 x ~l.~+~l.~l+m,~l-m 
w ••• (x) W -• ,• (x) 
-~ 40(1 21 k+l,-k+l ) 
= 77 G 24 ~X I I I Yz, l, m + ~. -m + ~ 
1(c) x 
2F1 (a, b ; c; -X) r (a) r (b) GlZ X ' ( 1
-a -b ) 
22 -1, -c 
r (e) r <f) r (l) 
4F3 (a, b, c, d; e, (, l; -x) =!(a) !(b) !(c) !(d) x 
( 1
-a -b -c -d) 
G 14 ' ' • X 44 X 
- l, - e, - (, -l 
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q 
II f'(b .) 
j= 1 J 
PF
9
(a ,. ••• , ap; bl' ••• , b
9
; -x)=-----
P 
II f'(a .) 
j = 1 J 
1 ( ,1, (3 , • • • ' (3 ) E(p·a:q·Q:x)=GP• x q 
' r 'tJ, q+1,.p 
a 1, ... , ap 
p:Sq+1 
For further special functions expressible in terms of the G-function, 
in particular for combinations of Lege ndre functions, and also combina-
tions of generalized hypergeometric series, see C.S. Meijer, Nederl. 
Akad. Wetensch., Proc. 43 (1940), 198-210 and 366-378; 44 (1941), 
82-92, 186-194, 298-307, 435-451, 590-605, 1062-1070; 49 (1946), 227-
235,344-356,457-469, 632-641, 765-772, 936-943, 1063-1072, 1164-1175; 
55 (1952), 369-379, 483-487; 56 (1953), 43-49, 187-193. 
Hypergeometric series of two variables. In all double sums m and n 
run from 0 to ""• 
F (a·(3 {3' · · x )=2:(a)a+n({3). ({3')n 
1 ' ' 'y' 'y ( ) I I y .,+nm.n. 
F ( (3 Q' ' ) 2: (a) • +n ({3) a ({3 ') n a n 
2 a; ' 1-' ; y, y ; x, y = ( ) ( ') I I x y 
Y,.Ynm.n. 
F (a a' Q {3'· · x )= 2: (a) .. (a ')n ({3),. ((3')n 
3 ' ' ~-'' ' y' ' y ( ) I I y 11 +n m. n. 
F ( {3 ' ) 2: (a)" +n ({3) • +n a n 
4 a, ; y, y ; X' y = ( ) ( ') I I X y 
y • y n m . n. 
NOTATIONS 
,.,.. ( P. P. , ) 2: ({3) • ({3 ') n 
'A' 2 t-J• fJ ' y; x, y = ( ) I I 
Y a+nm. n . 
2: <m. cl> /f3, Y ; X, Y) = X a y n (y),. +n ml nl 
2: (a) • +n ({3) • 'P 1 (a, {3, y, y'; x, y) = --=-"'-"---=--- x• rn (y) (y') mlnl a n 
2: (a),. +n 'P2(a, y, y'; x, y) = (y). (y')nm!n! 
2: (a) (a') ({3) E 1 (a, a~ (3, y; x, r) = • n • (y) + mlnl 
• n 
385 
For other hypergeometric seriesoftwo variables see H.T.F. I sec. 5.7.1. 
Hypergeometric series of several variables. All summations run from 0 
to oo. 
m1 
z 1 
m 
••• z n 
n 
( ) 2: (a)m 1 +••• + m m1 mn '1' 2 a ; y1 , ... ,yn; z 1, ... ,zn = z 1 ... z (y ) ... (y ) m ! ... m ! n 1 m 1 n mn 1 n 
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Confluent hypergeometric functions 
See also H.T.F. I Chapter VI and H.T.F. II Chapters VIII and IX. See 
also under Hypergeometric functions, Orthogonal polynomials. 
Whittaker's functions 
Parabolic cylinder functions 
D (z)=2~v+~z-~W (~ z 2 ) 
v ~v+!.( , ~ 
2 dn 2 
D (z)=(-l)ne!4z --(e -;s z ). 
n dzn 
Bateman's function 
The exponential integral and related functions 
Joo dt -Ei(-x) = E 1 (x) = e - 1-= f'(O, x) 
% t 
-rr < arg x < rr 
Ei+(x)=Ei(x+iO), Ei-(x) = Ei(x-iO) x > O 
Ei(x)= ~[Ei+(x)+ Enx)] X > 0. 
The last function is denoted by E *(x) in H.T.F. II sec. 9.7. 
li (z) = -- = Ei Oog z) 1% dt log t 
100 sin t 1 si (x) = - -- dt =- [Ei (ix)- Ei (- ix)] t 2 i % 
! % sin t Si(x)= -t-dt = ~rr+si(x) 0 
f oo cost Ci(x)=- % -t-dt = -ci(x)= ~ [Ei(ix)+Ei(-ix)] 
NOTATIONS 
Error functions and related functions 
t2 2x 
e- dt =-- F 
yrr I I 
387 
( 1 3 2) 2'2;-x 
These functions differ by the factor 2 rr -~ from the functions introduced 
in H.T.F. II sec. 9.9. 
Incomplete gamma functions 
( ) l x -t a-1 d -1 a F ( 1 ) y a, x = 0 e t t = a x 1 1 a ; a + ; - x 
['(a, x) =roo e-tta-l dt = f'(a)- y(a, x) 
% 
~(a-1) -~x W ( ) 
=X e ~(a-l),~ax. 
Elliptic functions and integrals 
See also H.T.F. II Chapter XIII. 
Complete elliptic integrals 
) f ~ 7T ( 2 2 ) - ~ II F (II K (k = 0 l - k sin ¢ d ¢ = 12 rr 2 1 12, 
I ~ 7T 2 2 ) ~ 1/ ( 2 E (k) = (l - lc sin ¢ ' d¢ = 12 7T 2F, - ~. ~; l; k ) • 0 
Theta functions 
n=-oc 
81 (vir)= (-ir)-~ ~ (-l)n e -i77{v-'l.+n) 2 /T 
n=-oo 
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n=-oo 
~ e-i7T(v+n) 2 /-r 
n=-oo 
The series given here are connected with the definitions given in H.T .F. 
II equations 13.19 ( 10) to ( 13) by means of Jacobi's imaginary trans-
formation, see H .T .F. II equations 13.22 (8). 
Modified theta functions 
e
2 
(vJr) = (-ir)-~ L ~ (-l)" e -i7r(v+n) 2 /-r- -f (-1)" e -i7T(v+n) 2 1-r] 
n=O n=-1 
Miscellaneous functions 
See also H.T .F. III Chapter XVIII. 
J oo xssa p.(x, a)= ds [' (s + l) 0 
roo xs 
v(x) =}o f'(s + l) ds 
v(x,a)= ds= ds 100 Xs+a 1 00 x • [' (s + a + l) a f' (s + l) · 
INDEX OF NOTATIONS 
B 
bei (x ), bei .)x ), her (x ), her v (x) 
Kelvin's functions, 371 
c 
Cauchy Principal Value, 367 
ci (x ), Ci (x) Cosine integrals, 386 
C (x) Fresnel integral, 387 
Cv (x) Gegenhauer polynomial, 368 
n 
D 
D n (z ), D v (z) Parabolic cylinder 
functions, 386 
E 
E (Jc) Complete elliptic integral, 387 
E(p;ar:q;p,.:x) MacRobert's 
£-function, 373 ff. 
Ei(-x), Ei+(x), Ei-(x),Ei(x) 
Exponential integrals, 386 
Erf (x ), Erfc (x) Error functions, 387 
E (z) We her's function, 372 
v 
F 
F(a, b; c; z), •Fn (a1, ... , a.; y1, ... ,yn;z) 
Hypergeometric series, 373 
F
1 
( ... ; x,y), .. . , F
4 
( ... ; x, y) Hyper-
geometric series of two variables, 384 
F ( ... ; z , ... , z ) Lauricella's series, 385 
A 1 n 
~ , ~ , ~ Fourier transforms, 3 
c f! .. 
389 
G 
G an(x) Meijer's G -function, 374 ff. 
pq 
H 
H.T.F . 367 
H (x), He (x) Hermite polynomials, 
n 369 n 
H (1) (z ), H 121 (z) Bessel functions 
v v 
of the third kind, 371 
Hv (z) Struve's function, 372 
I (z) modified Bessel function of 
v the first kind, 371 
J 
J (z) Bessel function of the first 
v kind, 370 
Ji (x) Bessel integral function, 371 
v 
J v (z) Anger's function, 372 
K 
k 
2
v (z) Bateman's function, 386 
kei (x), keiv (x), ker (x), kerv(x) 
modified Kelvin functions, 371 
K (k) Complete elliptic integral, 387 
K (z) modified Be ssel function of 
v 
the third kind, 371 
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L 
li (z) Logarithmic integral, 386 
L
2 
(z) Euler's dilogarithm, 369 
L (z ), La (z) Laguerre polynomials, 369 
n n 
L (z) modified Struve function, 372 
ll 
13 Laplace transform, 127 
M 
M (z) Whittaker's confluent hyper-
K,J.L 
geometric function, 386 
1Jl Mellin transform, 305 
0 
0 (x) Neumann's polynomial, 371 
n 
p 
p n (x; a) Charlier polynomial, 369 
P (x) Legendre polynomial, 368 
n 
P (a,j3) (x) Jacobi polynomial, 368 
n 
P (z), pf..L(z), pf..L(x) Legendre 
ll ll ll 
functions of the first kind, 370 
Q 
Q (z), Qf..L(z), Qf..L(x) Legendre 
ll ll ll 
functions of the second kind, 370 
s 
si (x), Si (x) Sine integrals, 386 
s (z ), S (z) Lommel's functions, 372 
J.L,V !J.,V 
S (x) Fresne l integral, 
Sn(b
1
, ••• ,b
4
;z) 373 
T 
T (x) T chebichef polynomial, 368 
n 
u 
U (x) Tchebichef polynomial, 368 
n 
U (w, z) Lommel 's function of two 
11 
variables, 372 
v(b)(z) 371 
ll 
v 
V (w, z) Lorn mel's function of two 
11 
variables, 372 
w 
W (z) Whittaker's confluent hyper-K,f..L 
geometric function, 386 
w(b)(z) 371 
ll 
X 
y 
Y (z) Bessel function of the second 
11 kind, 370 
z 
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B (x, y) Beta function, 369 
B (p, q) Inc omplete beta function, 373 
% 
r (z) Gamma function, 369 
y(a, x), r<a, x) Incomplete gamma 
functions, 387 
((s ), ((z, a) Zeta fu'!.c tions, 370 A 
e <vir>, .•• ' e <vlrl, e (vJr), •••• e (vir> 
0 4 0 3 
Theta functions, 387 ff. 
11 (x, a) 388 
v(x),v(x, a) 388 
cl>(z, s , v) 370 
INDEX 
cl> (a; c; z) Confluent hypergeometric 
series, 373 
cl>
1 
( ... ; x,y), ... ,cl>
3 
( ... ; x,y) 
Confluent hypergeometric series 
of two variables, 384 ff, 
cl> ( ... ; z , ••• , z ) Confluent 
2 I n 
hypergeometric series of n 
variables, 385 
1/1 (z) Logarithmic derivative of the 
gamma function, 369 
'l' 1 ( ... ; x, Y ), 'l' 2 ( ... ; x, y) Confluent 
hypergeometric series of two 
variables, 385 
'l' ( ... ; z , ... , z ) Confluent hyper-
2 I n 
geometric series of n variables, 385 
~(t) 370 
E
1 
( ... ; x, y), E
2 
( ... ; x, y) Confluent 
hypergeometric series of two variables, 
385 
MISCELLANEOUS NOTATIONS 
(:) 1-' binomial coefficient, 368 
(a)
11
=l(a+v)/f'(a) 367ff. 
C, y Euler-Mascheroni constant, 368 
s~ x 368 
[xJ largest integer ,:S x 
Re z real part of z (complex) 
Im z imaginary part of z (complex) 
lzl modulus of z (complex) 
arg z argument (or phase) of z (complex) 
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